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TO THE HIGHER EDUCATION COMMUNITY:

The Field Review Edition of the Cost Finding Principles and Procedures
Technical Report is being sent to the liaison person for each partici-
pating institution. It is also being sent to those subscribing to
our publications.

The purpose.of this technical report is to present the preliminary
principles and.procedures for identifying, measuring, distributing,
and allocating costs. In addition, there is a discussion on the
calculation of the cost of various types of outputs; i.e., projects,
courses, student credit hours, etc. The technical report has been
prepared by the Center staff, working with a task force representing
small colleges, community colleges, state colleges, and universities --
both privately and publicly controlled.

The Field Review Edition is designed to convey to prospective users the
preliminary principles and methodologies as conceptualized by the
Center staff and a nine-member task force and subsequently reviewed
and approved by an advisory review panel. We realize that this
preliminary edition may have omitted important principles and
procedures; therefore, your reaction as a user to this product is
a very important step in the process of producing a viable and
realistic first edition. We ask you to point out changes or
corrections that will improve the principles and procedures for the
benefit of the user. Please circulate this edition within your
institution to those who might be in the best position to review
it critically and constructively. Any comments or suggestions on how
the technical report can be improved to serve the needs of the user
will be appreciated. Written comments may be in the form of letters
or as notations in the technical report returned to us. The sugges-
tions received from throughout the higher education community will
be reviewed and incorporated as appropriate in the first edition,
which is scheduled for publication in-the fall of 1972. You 'will
recei a revised copy:at that time.

20PWW)04064.464.
en Lawrence, Director
National Center for Higher Education.
Management Systems at WICHE
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Chapter I

INTRODUCTIO

The objective of the Cost Finding Principles Project is to develop a uniform

set of standards, definitions, and alternative procedures that will use

accounting and statistical data to find the full cost of resources utilized

in the process of producing institutional outputs. This standard set of

principles and procedures will allow for the development of cost data that,

given careful consideration and assuming common data element definitions and

standard aggregation methodologies, can facilitate interinstitutional data

exchange. In addition, if institutions calculate costs for a nOber of years

using consistent procedures, such, costs might then be analyzed to explain better

the variations in average costs and to determine incremental costs. The

ultimate uses of a fully tested set of cost finding principles include the

following:

1. The use of full average and project cost as a means of "pricing"

at given levels of operation

2. The ability to calculate and analyze incremental costs for

different levels or ranges of operation as an aid to internal

resource allocations

3. The use of average cost as an aid when exchanging program

costs within and among institutions, in order to spotlight

potential institutional problem areas that will require further

analysis and possibly result in policy changes



4. The use of both total cost and incremental cost as a starting

point for cost Lenefit analysis (assuming the development of

some means of identifying and measuring the benefits)

5. Attainment of a better understandirg of t)e cost of the educational

process

6. The provision of information on costs of various programs carried

on by institutions of higher education

7. Use by institutions of higher education and Federal, state, and

local governments for planning purposes.

The CFP Project, HEW Contract 0S-70-129, operating within the National Center

for Higher Education Management Systems (NCHEMS) at WICHE, is being conducted

in two phases. Phase I was funded on June 8, 1970, and was designed to develop

a preliminary set of standards, definitions, and alternative procedures that

would use accounting and statistical data to find the full cost of resources

utilized in the process of providing institutional outputs. Phase I products

are:

1. This Technical Report describing preliminary principles and

procedures for identifying, measuring, distributing, and allocating,

costs, and for determining the cost of various types of outputs

(i.e., projects, courses, student credit hours, etc.). Generally,

the principles and procedures discussed in this paper include:

2



a. Distribution of cost categories (i.e., objects of expenditures)

to the cost centers. In some cases, a crossover from the

institutional expenditure accounts to a program classification

(cost aggregation)

expenditure accourfc

Lure is necessary. The matching of

ost centers will be accomplished by

analyzing the activities supported by the expenditures and

identifying the corresponding cost centers. In other cases,

faculty costs may need to be distribUted to cost centers on the

basis of a faculty activity analysis or faculty assignment

analysis.

b. Allocation of the costs of the support cost centers to the

primary cost centers. These allocations will be performed

by utilizing a number of different statistical data elements

(i.e., allocation parameters such as student credit hours,

assignable square feet, expenditures, etc.).

c. Procedures for determining the full costs of various program

elements, such as courses and projects, and the average cost

of program measures, such as student credit hours.

2. A plan for testing the principles during Phase II.



3. A set of computer programs and documentation that will facilitate

the pilot test activities in Phase.II.

The various principles and procedures that would be usable by a broad spectrum

of institutions r 1 and associating costs with activities and allo-

cating the costs of support activities will be tested, analyzed, and refined

during Phase II of the project. Through the testing of the various costing

procedures and.methods, and based upon the judgment of the members of the

task force listed below, a set of reasonable and practical cost finding prin-

ciples and procedures will be recommended along with the rationale for using

alternative methods where appropriate or necessary. The Phase II test will

provide the opportunity for revising the principles and procedures and will

incorporate any omissions that may have been'overlooked during the initial

developmental stage.

Cost finding principles and procedures are being developed by NCHEMS in con-

junction with a task force composed of representatives from nine institutions

of various sizes and types. The task force members, along with the institution

they represent, are listed below:

1. Wallace C. Treibel University of Washington

2. James W. Stevens Dartmouth College

3. Michael M. Roberts Stanford University

4. Garland P. Peed* State Center Junior College
District, Fresno, California

4



5. Maurice State University of New York College
at Brockport

6. Peter Jegers University of California

7. Stephen F. Jablonsky University of Illinois

8. Gary H, Hughes University of Utah

9. Marc E. Hall State Center junior College District

(Fresno)

10. W. K. Boutwell, State University SysteM of Florida

*Technical Council Representative

The recommendations of the task force are subsequently reviewed by the

project advisory review panel consisting of the following members:

. Paul Wileden National Association of State
Budget Officers

2. James W. White American Association of Junior
Colleges

3. Susuma Uyeda U. S. .Office of Management and
Budget

4. Sheldon Steinbach American Council on Education

5. Leon Schwartz National Science Foundation

6. Clarence Scheps Tulane University

7. J. Boyd Page Council of Graduate. Schools in
the United States

8. D. Francis Finn National Association of College
and University Business Officers.

9. Thomas Campbell Association of American Medical
Colleges

In addition to this extensive review process, several federally funded projects

provide inputs to the NCHEMS Cost Finding Principles Project.

5



The Association of American Medical Colleges (AAMC) Cost Allocation Study

has been in existence for a number of years. This project is concerned with

examining various allocation techniques and allocation parameters. In

addition, the AAMC has been highly concerned with faculty activity analysis

as a means of distributing costs. The expertise derived from this research

is helpful to the Cost Finding Principles Project.

The Gradcost study, jointly supported by the CounCil of Graduate Schools in

the United States (CGS) and the National Association of College and University

Business Officers (NACUBO) and funded by the National Science Foundation is

a companion study to the Cost Finding Principles Project. It was designed.,

primarily as a literature search to assess the present "state of the art"

with respect to costing in higher education. The Cost Finding Principles

Project relied on much of the work of the Gradcost group in surveying past

cost studies. The result of that project, contained in two volumes entitled

A Study of the Costs of Graduate.Education,
1
represents an excellent compendium

of the conceptual issues associated with the estimation and analysis of costs

at institutions of higher education. It is worthy of review by those interested

in the concepts of resource allocation as well as those actually involved with

performing cost studies.

This research points out that while numerous cost studies have been con-

ducted since the early 1920s, each approaches the problem of costing in

a conceptually different way. One apparent need perceived by this survey

which will be filled in part by the Cost Finding Principles Project is the



establishment and acceptance of uniform standards, definitions, and proce-

dures that will allow costing to provide a means to understand better the

education process at an institution of higher education. The Cost Finding

Principles Project will take into account past cost studies and the conceptual

issues set forth by the Gradcost Study and, in light of this experience,

develop a set of standard principles and procedures.



Chapter II

DEFINITION AND USES OF COST DATA

Cost Defined

The term cost has many different meanings to different people. For example,

if one were to try to determine the cost Of-a trip to Europe, there could be

more than one answer. Does one incl..de the value of the time spent on the

trip; the depreciation of assets used such as a car, camera, or luggage; the

value of directions, ,car use of public facilities, etc.? The answers to these

questions will vary depending upon the intended uses of the cost. information.

The apparent cost of the European trip will fluctuate accordingly.

Likewise, the terms "expense" and 'cost!" have been defined many different

ways in accountings economics, and cost manuals. For example:

1. In College,and University Business ~Administration "expenses" are

defined as "charges incurred, whether paid or unpaid, for operation,

maiutenance, and :nterest and other charges-for operating purposes

during the current fiscal period. Costs are not defined in this

text.'

2. In Cost Finding and Rate Setting for Hospitals "expenses" are

defined' as:

expired costs, that is, costs `that have been used or con-
sumed in carrying ornme actiV4y and from which no
meAsurable benefit wil) extend. beyond the present. Cost,

8



then, is the monetary valuation applied to an asset or
service that has been obtained by an expenditure of cash

or by a commitment to make future expenditure. When
these costs are used or consumed in rendering services to
patients, they are classified as expenses.3

However, costs and expenses were used synonymously in this

study.

3. The Anerican Heritage Dictionary of the English Language defines

expense as "the cost involved in some activity; a sacrifice; a

price....Cost is an amount paid or required in payment for a

purchase."4

4. In the Matz, Curry, and Frank's text on Cost Accounting the

discussion on cost indicates that:

An analysis...reveals that there are many types of cost. The

historical meaning of the term ,"cost" is modified by such
descriptions as direct, prime, indirect, fixed, variable,
controllable; product, joint, estimated, standard, future,
replacement, opportunity, imputed,' sunk, differential, and
out-of-pocket. Each modification implies 'a certain attribute

which is important not only,to the cost accountant who uses
the concept but also to business management to whoM these costs
must convey a specific meaning and message.

An abstract definition of cost is not sufficient for an under-
standing of the term. A cost must be understood. in its rela-
tionships to the purpose or purposes for which it is to serve.
A request for cost data should often be countered by a question
asking the ultiMate use to be made of such data.



5. In another cost study a review of costs as viewed by economists

resulted in the following conclusion:

The concept of cost in economics has been defined in a number
of fundamentally different ways: the aggregate of physical
factors of production, the efforts or sacrifices of indi-
viduals, the alternative product given up by use of factors
of production, total (market) price of the factors or inputs.
Some of these can be measured in terms of socially established
values, while others are individualistic and therefore "sub-
jective." Historically, the economist's concern with cost has
been largely descriptive rather than normative.6

It should be quite clear from the above quotations that there are

no absolute definitions of ,either the term "cost" or "expense."

The term "cost" must be understood in its relationship to the

.purpose or purposes for which it is to serve.
7

Thus, in order to attain the objectives of the Cost Finding

Principles Project, specifically the development of a set of

uniform principles and procedures, there needs to be a standard

definition for "cost."

Costs, for the purposes of Cost Finding Principles, are defined

as the measure in dollars of institutional resources used in the

process of providing institutional outputs during a given time

period.

10



Opportunity Cost8

Opportunity cost, in the economic sense, is a benefit foregone. Any resource

with alternative uses that is committed to the production of higher education

outputs is a component of the cost of purchasing those outputs. If the

resource is of a type that can be consumed in one account period, its opportu-

nity cost may be equivalent to its market price, assuming a competitive market.

If, on the other hand, the resource is an asset that yields'benefits for more

than one accounting period, its market price will. 'be equivalent to the discounted

sum of the opportunity cost of its services in each period of its expected life.

Two important assets that are inputs to higher education are human and physical

capital. To some extent the opportunity costs of both types of assets are

reflected in institutional expenditures. Wages and salaries, for example,

repreSent compensation of labor services for opportunities foregone, while

in some cases rental of physical assets represents similar compensation for

the services of these assets.

In two important respects, however, opportunity costs of both human and

physical capital are not reflected in costs at the institution. First,

students who forego alternative employment in order to undertake educational

activities bear the sacrifice of earning from the employment foregone.

There are two components of the potential earning sacrifice by students:

The largest component, of course, is the, personal or disposable income that

remains after taxes. The second component is social or public in nature,

i.e., the potential contribution to tax revenues that are foregone.

11



The second type of opportunity costs that are not reflected in costs at the

institution relates to physical capital. Many forms of physical capital are

employed by institutions of higher education. However, under capital budgeting

systems commonly used in higher education, the opportunity cost either in the

sense of interest on original cost or in a sense of current lease value of

these assets is often not taken into account.

Opportunity costs of physical capital may be represented by either the annual

lease value or the annual interest on the capital value, whichever is higher.

Construction or purchase of facilities by institutions of higher education is

usually financed directly through the institution by traditional sources of

funds: industry or alumni donation, legislative appropriation, tuition, and

fees. The interest foregone on the funds involved is- usually borne directly

by the funding agent itself and is not figured in the actual institutional

capital budget. This, of course, may not be true in the case of bond financed

capital facilities, nor will it be true in the case of leased facilities. How-

ever, to the extent that facilities are financed by direct capital grants, the

interest cost of such grants is a social cost not reflected in institutional

expenditures, making the problem of measuring and evaluating actual capital costs

difficult.

The concept of opportunity cost is sound and in some cases may be a useful tool

for planning purposes. However, in most cases it is a difficult concept to imple-

ment at all institutions on a uniform basis because of the difficulty of measuring



"market value" or determining the benefit foregone. For this reason, the Cost

Finding Principles and procedures do not incorporate this concept.

Implicit Costs

The resources used will include such typical factors of production as faculty

and supporting staff, supplies and expense, and capital assets. The dollar

cost will be measured in terms of the price paid for resources used during

a given period by the institution, excluding those costs of resources primarily

intended for use by others and utilized by the institution only incidentally

(e.g., city maintained public roads, fire and police protection, and public

libraries). These implicit costs measure resources partially utilized by

higher education institutions, but not paid for by them. In many cases where

the use of these resources is substantial, it would be worthwhile within the

institution's internal program review and decision-making process to determine

what the cost would be if the institution suddenly had to provide the services

itself. This kind of information, along with a general awareness of implicit
;

costs, is a necessary part of comparing interinstitutional cost data since it

partially explains why costs vary among institutions.

Knowledge of implicit costs may be important for certain institutional decision-

making purposes. Depending on the intended use of the cost study, certain

implicit costs should be included when it is practical and feasible to measure

them.

13



A few examples of implicit costs that an institution may wish to consider are:

1. Contributed services by medical doctors

2. Services rendered by post doctoral staff

3. Donated computer services

Average versus Incremental Costs

Historically, institutional cost studies have been used primarily as a means

for justifying requests for funding. In the process of seeking funds, higher

education administrators employed costs, however obtained, as an indicator of

educational value, implying that cost studies were in essence the process by

which higher education administrators valued outputs for their constituencies.

Cost studies have become an important part of the budgeting and resource

acquisition process because they were used to develop budgeting formulas.

The fact that cost studies became such an integral part of the process by

which support was negotiated put constraints on the. nature of information that

was gathered. Since budgets were typically negotiated in lump sums rather than

in increments over previous levels of support, funding agencies tended to be

most interested in knowing what the total cost of running the institution

would be. As a result, cost studies tended to focus on total costs or total

cost per student rather than incremental costs, the cost of changing the level

of enrollment from one year to the next. Given the predominant historical

use of cost studies, it is not surprising that the procedures used tended to

14



focus on total actual costs of various educational outputs rather than on the

way in which these costs varied with outputs.

The average cost is defined as the total cost divided by some unit such as

student credit hours, full time equivalent students. etc. Average or unit

cost describes what goes on at one particular level of output, but may not be

an appropriate indicator of costs at another level. Incremental costs, on the

other hand, are equal to the change in total costs that result from going from

one level of output to another. Thus, many management decisions tend to con-

sider "incremental costs" -- the cost to the institution of adding or deleting

a program or program element. For example, the "incremental cost" of a new

student major may be small, requiring only a few faculty and no new facilities.

Since the new major uses the resources of other departments and, perhaps, the

resources of the parent department, then the "average cost" is usually similar

to other student majors. Economists use the term "marginal cost" to mean

the cost of producing one more item, and marginal and incremental costs have the

same meaning when referring to the same "one more item." Hcyever, marginal cost

in the strict theoretical sense means one more unit of output, while incremental

cost frequently refers to a program or project involving more than one unit.

Thus, one could say, "The incremental cost of-the new computer science depart-

ment will be $346,000," and at the same time say, "The marginal cost of a

computer science major is $25, while the average cost of a computer science

major is.$4,800 per year."

15



Assuming that changes in-the level of output occur from year to year, average

cost can be utilized as the basis for determining incremental costs. Table 1

and Figure 1 (page 17) explain this relationship:

TABLE 1

Incremental and Average Costs*

(A) (B) (C) (D) (E) (F) (G)

Average
Production . Number of Cost per Average

Level or Total Incremental Incremental Incremental Cost per
Year Degrees Cost :Cost Degrees Degree Degree

(F = DIE) (G = CiB)

I 100 130,000 1,300
70,000 100 700

200 200,000 1,000.11

220,000 100 2,200

III 300 420,000 1,400
30,000 200 1,650

IV 500 750,000 1,500
210,000 100 2,100

V 600 960,00' 1,600
335,000 100 3,350

VI 700 1,295,000 1,850

*Adjusted to current dollars

From Table 1 and Figure 1 (page 17), it can be seen that for Production Levels

I and II, average cost per incremental degree is less than average cost per

degree. Beyond Production Level II, however, the law of diminishing returns

has set in, so that the incremental costs for additional output are greater
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than average cost per degree at the level of output already attained. Thus,

this example reflects the fundamental link between total, averame, and incre-

mental costs. If incremental costs are less than average costs, then average

costs will fall with the production of additional outputs. If, on the other

hand, incremental costs are greater than average costs, average costs will

increase with the production of additional outputs.

This example illustrates the fact that average cost information, if calculated

consistently over time, may in fact be used to convey certain "incremental

information" about whether average costs appear to be consistently increasing

or decreasing at different levels of output.

Current Expenditures

Current expenditures, as defined in most fund accounting systems for higher

education represent payments made within an accounting period for faculty

and staff salaries, and other forms of compensation; consumable supplies and

materials, services and other costs of operations; as well as expenditures

for equipment.
9 Within the Cost Finding Principles Project, current costs

are part of total costs but not all current expenditures will be included

because expenditures do not ,always coincide with use of the resources. Thus,

short accounting periods would produce significant distortions of operating

costs. For example, office supplies used throughout the year could be distri-

buted to faculty members at the beginning of the year. Clearly, this is not

September's cost. Most institutions use a fiscal year as the basic accounting

period for costing, though shorter periods of time (e.g., a month for payroll

18



and a quarter for FrtanciFal stl..ments) are used for fund c. counting and

financial control. Tth.z,,cmie extent, fiscal year accounting -avoids the disparity

between the cost of resAwrzes utlized and the institutional cash flow inherent

in shorter time periods.. The DE= Finding Principles Project will utilize fiscal

year' data in its testing i*thodapgies in order to dampen the time disparity

between true cost incumsnce andcash flow.

Joint Product Costs

Joint product costs are costs that are incurred in association with an activity

that in turn produces outputs for more than one program (i.e., joint products).

The most frequently cited example of a joint product cost is the salary of a

faculty member who is engaged in a research project that has instructional and

research outputs.

In order to determine accurate unit costs related to output units (within

cost centers), it is necessary to analyze the resource mix within the, cost

centers. Since approximately 70 per cent of institutional cost is for salaries,

it appears reasonable to spend considerable effort in determining joint product

costs within salary expenditures. One approach would be to perform an historical

faculty activity analysis, which .would attempt to identify how the faculty

spent its time by cost center within a given time period.

Another approach would be to perform a faculty assignment analysis, which

would indicate howl ti faculty's time is to be allotte& tm cost centers. The

underlying assumption within the assignment analysis is -that a close correlation



exists between assignments and activities (i.e.., faculty members distribute

their time in approximately the manner expected). Both alternatives will be

described and tested within the Cost Finding Principles Project.

Transfer Payments

Transfer payments represent funds received by the institution from government,

business and other sources which are subsequently distributed to third

parties. These funds do not represent direct payment for, services rendered

by the institution. For example, institutions administer many student financial

aid funds. The institution receives and then disburses these funds to students.

This part of the transaction is analogous in type to social welfare and should

be considered as a transfer payment, not as revenue or expense (though the

cost of administering student financial aid would be an expense).
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Chapter III

INSTITUTIONAL DATA SOURCES

The Accounting System

Most institutions of higher education follow the accounting principles and

procedures contained in College and University Business Administration. These

principles and procedures were developed according to the concept that accounts

should be arranged and classified so that funds having like characteristics

and restrictions will be reported in appropriate fund groups (See Appendix A).

A fund is established to carry on specific activities or attain certain
objectives in the operation of an institution, either at the discretion
of a governing board or in accordance with regulations or limitations
imposed by sources outside the institution. In order to ensure observ-
ance of limitations and restrictions placed on use, a separate account
must be maintained for the balance of each fund, it must reflect the
results of its transactions or operations. For reporting purposes,
funds subject to similar restrictions, or available for like purposes,
should be assigned to a fund group, and each fund group should be treated
as a separately balanced entity. The usual fund groups are: current
funds, loan funds, endowment and similar funds, annuity and life income
funds, plant funds, and agency funds."10

The accounting system based on the principles and procedures described in

CoTlege and University Business Administration shows expenditures by function,

organizational unit, and object, such as salaries, supplies and expenses, and

equipment. The two primary purposes of the system are:

1. To satisfy the institution's fiduciary responsibility to its

funding sources
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2. To report to the decision maker, who has allocated scarce resources,

his progress in adhering to his original budget.

Another, but secondary, purpose is the classification of costs by activities

and objectives (functional classification); however, the emphasis is on insuring

that funds are being spent in accordance with the restrictions of those providing

the funds, thus meeting the institution's fiduciary responsibilities, In other

words, the typical system is designed to provide an efficient means of reporting

expenditures to those entities providing funds and, at the same time, account

for expenditures on the basis of the activity supported by attaching identifying

codes for such "functions" as instruction, research, general administration,

and student services.

A distinction should be made between cost accounting and cost finding (as

reflected in the Cost Finding. Principles Project). Cost accounting applies

the principles of accounting in the determination of unit costs of production

and promptly provides management with unit cost information that can be used

to interpret expenditures incurred in the operation of the business. Cost

finding, on the other hand, is required in institutions where unit cost data

are not already a by-product and available through the ordinary accounting

operations of the organization. The cost finding process requires that the

cost finder analyze accounting data as well as other data available within

the institution in order to identify and to allocate all costs of activities

conducted by the institution.
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tistic-al Data Elements

While the institutional accounting system is the primary source of data for

the Cost Finding Principles Project, several other types of data may he

r,equired to complete the cost finding process.

-ig these types of data are:

1. Student data

a. Credit hours
b. Contact hours

2. Facilities data

a. Inventory data
b. Utilization data

3. Employee data

a. FTE employees
b. ME faculty

4. Budget data

a. Total budget
b. Total operating expense

Each of these data types as well as others that may be available, such as

library utilization, will be used in the Cost Finding Principles Project as

the allion parameters necessary for allocating support program costs to

appropriate cost centers.
11
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Chapter IV

A PROGRAM CLASSIFICATION STRUCTURE. (PCS)

PCS and the Cost Finding Principles Project

The functional and organizational classifications found in the accounting

system do not provide the detail needed for the Cost Finding Principles Project.

The existing accounting system emphasizes the stewardship aspect of fund

accounting and does not give the cost in terms of total resources utilized;

for example, it includes capital expenditures and transfer payments but does

not contain depreciation costs. In addition, the primary functions do not

reflect the cost of support functions and thus the full cost of the primary

activities is not provided.

Since academic departments are involved in markedly different activities, they

are not useful cost centers for cost study purposes, (e.g., a microbiology

academic department would contain the quite different costs of providing

instruction at the Ph.D. level, as opposed to the cost of providing instruc-

tion at the lower division level).

Costs need to be grouped in a classification system (i.e., cost aggregation

structure) that identifies and categorizes the activities of higher education

f,

institutions at a level of detail that results in cost centers that contain

relatively homogeneous activities.



The Program Classification Structure (PCS),
12

developed by the National Center

for Higher Education Management Systems (NCHEMS), expands upon the functional

classification found in present accounting systems and provides a format to

include the detail necessary for cost analysis. (See Appendix B for a more

detailed description of the Structure.)

Programs and Program Elements

For the purposes of the Program Classification Structure, a program can be

considered a set of program elements serving a common objective. The assign-

ment of program elements to programs is based on the "primary intent" of the

program element (i.e., the basic purpose or major reason for establishing and

maintaining the program element). Programs are structured so that program

elements that produce similar outputs are included within the same program.

For these purposes, a program element may be thought of as a collection of

resources, technologies, and policies that, through their integrated operation,

produce goods or services, i.e., an output that is of value to the organization

because it contributes to the achievement of an institutional objective. The

program element represents the smallest unique collection of resources that

are output-producing activities. An instructional course is an example of a

program element. For instance, Introductory Physics is:

1. A collection of resources and technologies (e.g., faculty,

technicians, labs, and equipment)



2. integrated through a series of activities (e.g., lectures,

labs, discussion sessions)

3. in a manner defined by a set of policies (e.g., lecture

outline, lab manual, text);

4. to produce a specific output (e.g., an increased level

of knowledge of the basic principles of physics for one

or more students)

5. that contributes to an institutional objective (e.g.,

provide knowledge and learning).

Primary and Support Programs

The Program Classification Structure groups campus programs into two major

types: primary programs and support programs. The primary programs contain

the activities directly related to the accomplishment of the primary missions

of the institution (e.g., instruction, research, and public service). Support

programs contain those activities that are necessary or vital for the success-

ful operation of the primary programs. Support programs have been structured

in a manner that facilitates the allocation of their costs to the primary

programs.

The traditional functions of higher education have been retained in the Program

Classification Structure: Instruction, Research, and Public Service are

classified as Primary Programs. Libraries, Administration, and Student

26



services are considered part of the Support Programs. Following is a list

of major programs used in the Program Classification Structure. (See Figure 2,

page 28.)

Primary Programs

Code

1 Instruction Program

2 Orgarfized Research Program

3 Public Service Program

Support Programs

Code

4 Academic Support Program

5 Student Service Program

6 Institutional Support Program

7 Independent Operations Program

Institutions of higher education obviously have certain objectives in common.

Basic to all institutions of higher education is that they offer some form

of postsecondary instruction and most institutions award degrees or certificates

as an indicator of the level of proficiency achieved by the student. Thus,

instruction leading toward a formal degree or certificate appears to be a

primary objective common to most institutions of higher education. The

instruction program consists of those program elements whose outputs are

primarily eligible for credit in meeting specified formal curricular require-

ments, leading toward a particular degree or certificate granted by the

institution.
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In addition to the instruction program, many institutions allocate a signi-

ficant portion of their resources in support of research activities. The

primary objective of an organized research program is the creation and dis-

semination of new knowledge. It consists of program elements that have been

sp cifically organized to produce research outcoms either commissioned by an

agency external to the institution or authorized by an organizational unit

within the institution.

Institutions conducting organized research may choose to engage only in

projects that also contribute to the achievement of other objectives, e.g.,

the graduate instruction program. One of the major spillover benefits of

the organized research program, therefore, is the opportunity it provides for

research activities that are essential to high quality graduate instruction

and faculty development. The existence of these spillover benefits may have

important cost-reducing effects on the instructional program. Nevertheless,

despite these interactions, the organized research activities should be

identified as distinct programs since the primary intent of the research

activities is the achievement of research outcomes (new knowledge) specified

by the commissioning agency or internally. It should be recognized that the

"primary intent" principle, while useful as an initial test for classifying

program elements, should not preclude institutional analysis or special

studies to determine more explicitly the joint contribution to products. (See

Appendix D on faculty activity analysis.) This is of particular concern in

the area of-organized research where there may be significant joint contribution

to'both instruction and research objectives.



Many institutions of higher education provide services to clientele external

to the institution, i.e., the general public. Public service program elements

are established to make available to the public the various unique resources

and capabilities of the institution. The objective a public service program

is to provide such services as continuing education that are beneficial to

groups external to the institution. Such benefits may be cultural or economic

and maybe directed toward individuals, common interest groups, or larger

communities.

Typically, institutions establish program elements to provide services that

are vital to the processes of the primary programs. The objectives cf the

academic support program are, to provide support services that are an integral

part of the operations of the primary programs. These are defined as the

preservation, maintenance, and display of the current stock of knowledge (i.e.,

libraries, museums and galleries), the provision of various services and

capabilities for the primary programs (i.e., audio visual, computing, and

ancillary support), academic administration,' and course and curriculum develop-

ment.

The overall objective of a student service program is to contribute to the

student's emotional and physical well-being and his intellectual, cultural,

and social development, such as intramural athletics, outside the ''ntext of

the formal academic program. The student service program attempts to achieve

this overall objective by: (a) enhancing the student's effectiveness as a
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student; (b) expanding the dimensions of the student's educational experience;

and (c) providing the necessities and conveniences for the physical and

emotional well-being of students.

In higher education, as in any organized system, program elements have been

established to provide those services that are necessary to maintain and

sustain the organization, such as physical plant operations. The institutional

support program consists of program elements that provide operational sup-

port for the day-to-day functioning of the organization. The overall

objective of the institutional support program is to maintain the institution's

organizational effectiveness and continuity. It does this by: (a) providing

planning and executive direction; (b) providing efficient administrative and

logistical services; (c) maintaining the quality of the physical environment;

(d) enhancing relationships with the institution's constituencies; and (3)

providing necessities and conveniences for faculty and staff.

In addition to the above programs, colleges and universities often engage

in activities that are independent of the existence of an institution of

higher education. The independent operations program is established to collect

those program elements that may be viewed as not related directly to the

objectives of an institution of higher education.
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Chapter V

PRELIMINARY COST AGGREGATION STRUCTURE

The Program Classification Structure will be used as the basis for the establish-

ment of the Cost Finding Principles cost aggregation structure. This will be

done by aggregating the activities in the various programs of the PCS to levels

that result in cost centers that contain relatively homogeneous activities.

The preliminary cost aggregation structure that follows will be tested at the

pilot institutions in order to determine the appropriate level of detail within

the PCS needed for cost finding purposes.

Note: The cost centers are listed in reverse numerical order to facilitate

the use of the recursive allocation technique described in Chapter VII.

. .
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Cost Center
Code Ca= 0Emter Name

Centre:

Development

Community Relations

Alumni Relations

Faculty Retail Services

Faculty Housing Service

Faculty Health Service

Faculty Food Service

Facility Rental

Depreciation for Equipment

Depreciation for Buildings

Landscaping + Grounds Modification

Facility remodeling

Custodial Services

Grounds)Maintenance

Buildin Maintenance

Utilities

Transgmrtztion Service

Printiimr44 Reproduction

*0.0.XXXX

6.7.8185

6.7.8180

6.7.8175

6.6.7340

6.6.7330

6.6.7320.

6.6.7310

**6.5.9699

**6.5.9698

**6.5.8900

6.5.8430

6.5.8420

6.5.8340

6.5.8330

6.5.8320

6.5.8310

6.4.8260

6.4.8253

*XXXX refers to the functiomad codings listed under PCS program 6.0,
Institutional Support.

**A cost center created temporarily to accumulate costs that ultimately
will be allocated to other cost centers. There is no corresponding program
subcategory in the PCS.
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Cost Center
Code Cost. Center Name

6.4.8252 Telephone & Telegraph

6.4.8251 Mail & Distribution

6.4.8240 Purchasing & Matls.

6.4.8170 Environmental Health & Safety

*6.3.9699 Fringe Benefits

6.3.8230 Employee Personnel & Records

6.3.8220 Student Admissions and Records

6.3.8165 Space Management

6.3.8160. Administrative SOpport

6.2.8210 Financial Operations

6.2.8150 Investments

6.2.8140 Fiscal .Control

6.1.8190 Institutional Membership Dues

6.1.8130 Legal Services

6.1.8120 Planning & 'Programming

6.1.8110 Executive Direction

5.5.7400

5.5.7340

5.5.7330

5.5.7320

Special Student Services

Student Retail Services

Student Housing Service.

Student Health Service

*A cost center created temporarily to accumulate costs that ultimately will
be allocated to other cost centers. There is no corresponding program sub-
category in the PCS..
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Cost Center
Code Cost Center Name

5.5.7310 Student Food Services

5.4 STUDENT FINANCIAL AID SUBPROGRAM

5.4.0000 Central unit that services all disciplines

5.4.00xx Centrally provided service (00)
disaggregated by functions (xx)

5.4.xx00 All functions (N) related to a HEGLS
discipline category (xx)

5.4.xx50 Financial Analysis and Counselling

5.4.xx70 File Maintenance and Records Preparation

5.4.9500 Other Student Financial Aid

5.3 COUNSELING AND CAREER GUIDANCE SUBPROGRAM

5.3.0000 Central unit that services all dfscifRines

5.3.00xx Centrally provided service (00)
disaggregated by functions (xx)

5.3.xx00 All functions (00) related to a HEG1
discipline category (xx)

5.3.xx50 Student !Personnel Counseling (inclutting
disciplinary counseling)

5.3.xx60 Career Guidance Service (`includWng
vocational testing)

5.3.xx70 Placement Service

5.3.9500 Other Student Counseling and Career Guidance

5.2 SUPPLEMENTARY EDUCATIONAL SERVICE SUBPROGRAM

5.2.0000 Central unit that services all disciplines

5.2.00xx -Centrally provided service (00) disaggregated
by functions (xx)
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Cost Center
Code

5.2.xx00

5.2.xx50

5.2xx60

5.2.xx70

5..L.Ax80

52A:soo

5.1

5.1.7200

5:1.7100

5,a.-.00D0

Cost Center Name

All functions (00) related to a HEGIS
.discipline category (xx)

Tutorially organized individual education
assistance in a specified discipline;
e.g., statistics, chemistry:

Preparatory--Prehigher education instruction
provided to matriculated students

Short courses for matriculated students, e.g.,
FORTRAN programming, speed reading

Cooperative student learrang (e.g., free university)

Other Supplementary Educational Service

SOCIAL AND CULTURAL DEVELOPMENT SUBPROGRAM

Intercollegiate Athletics

Student Development

Dean, of Students

4:7.xxxx COURSE AND:CURRICULUM DEVELOPMENT SUBPROGRAM (by
REGIS discipline subcategory)

4.6.xxxx ACADEMIC ADMINISTRATION AND PERSONNEL DEVELOPMENT
SUBPROGRAM (by HEGIS discipline subcategory)

4.5 ANCILLARY SUPPORT SUBPROGRAM

4.5.0000 Central unit that services all disciplines

4.8,01xx Agriculture and Natural Resources

4:5.02xx Architecture and Environmental Design

4.S.08xx

4.5.12XX

Education (e. ., laboratory school)

. Health Professions teaching hospital)
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Cost Center
Code Cost Center Name

4.5.55xx Public Service Related technologies

4-5.9400 Other Ancillary Support!,

4.4 COMPUTING SUPPORT SUBPROGRAM

4.4.0000 Central unit that services all disciplines
(e.g., one central, computer cent.r)

4_4.00xx Centrally provided service (00)
disaggregated by functions (xx)

4.4.xx00 All functions (OW reTaltzd to a HEGIS
discipline caLgory (x)

4.4.xx50 Computer Center Administration

,4.mc60 Systems Maintenance andiDevelopment
(Hardware and Software)

-4.-4.xx70 Systems Analysis and-Programming Support
(user oriented)

-4_4.xx80 Computer Operations

4.4.xx90 Data Preparation

4L4.9400 Other Computing Support.

41,3 AUDIO VISUAL SERVICES SUBPROGRAM

4_3.0000 Central unit that services all disciplines
(e.g., one central library)

4.3.00xx Centrally provided service (00)
disaggregated by functions (xx)

4.3.xx00 All functions (00) related to the HEGIS
discipline category (xx)

4.3.xx50 Management/Administration
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Cost Center
Code

4.3.xx60

4.3.xx70

Cost Center Name

General Support Operations
e.g., Acquisitions

'inding and Mending
Cataloging
{Circulation
loan and Rental Services
Reference and Information Services
Reserve
Shipping and Receiving

General Production Services
e.g., Art
Audio
Displays and Exhibits
Material Preparation
Motion Pictures
Still Photo
Television and Video

4.3.xx80 Special and Named Collection

4.3.9400 Other Audio Visual Services

4.2 MUSEUMS AND GALLERIES SUBPROGRAM

4.2.0000 Central unit that services all disciplines
(e.g., one central library)

4.2.00xx Centrally provided service (00) disaggregated
by functions (xx)

4.2.xx00 All functions (00) related to the HEGIS discipline
category (xx)

4.2.xx50 Management/Administration

4.2.xx60 General Support Operations
e.g., Acquisitions

Binding and Mending
Cataloging
Circulation
Loan and Rental Services
Reference and Information Services
Reserve
Shipping and Receiving
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Cost Center
Code

4.2.xx70

Cost Center Name

General Production Services
e.g., Art

Audio
Displays and Exhibits
Material Preparation
Motion Pictures
Still Photo
Television and Video

4.2.xx80 Special and Named Collection

4.2.9400 Other Museums and Galleries

4.1 LIBRARIES SUBPROGRAM

4.1.0000 Central unit that services all
disciplines (e.g., one central
library)

4.1.00xx Centrally provided service (00)
disaggregated by functions (xx)

4.1.xx00 All functions (00) related to the HEGIS
discipline category (xx)

4.1.xx50 Management/Administration

4.1.xx60

4.1.xx70

General Support Operations
e.g., Acquisitions

Binding and Mending
Cataloging
Circulation
Loan and Rental Services
Reference and Information
Services

Reserve
Shipping and Receiving

General Production Services
e.g., Art

Audio
Displays and Exhibits
Material Preparation
Motion Pictures
Still Photo
Television and Video
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Cost Center
Code Cost Center Name

4.1.xx80 Special and Named Collection

4.1.9400 Other Libraries

COOPERATIVE EXTENSION SERVICE SUBPROGRAM

COMMUNITY SERVICE SUBPROGRAM

CONTINUING EDUCATION SUBPROGRAM

Cost Center Level

HEGIS Discipline
Subcategory

HEGIS Discipline
Subcategory

HEGIS Discipline
Subcategory

2.2.xxxx INDIVIDUAL OR PROJECT RESEARCH SUBPROGRAM HEGIS Discipline
Subcategory

2.l.xxxx INSTITUTES AND RESEARCH CENTERS SUBPROGRAM HEGIS Discipline
Subcategory

1.1.xxxx.xx

EXTENSION INSTRUCTION SUBPROGRAM

SPECIAL SESSION INSTRUCTION SUBPROGRAM

OCCUPATIONAL AND VOCATIONAL
INSTRUCTION SUBPROGRAM

GENERAL ACADEMIC INSTRUCTION SUBPROGRAM
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Chapter VI

DISTRIBUTION OF COST CATEGORIES

The first major step in the cost finding procedures is to distribute costs

to all cost centers. The purpose of these distributions is to refine the

institutional accounting data in order to be able to start the allocation

process. This will require adjusting the accounting expenditure data provided

by the accounting system through special analyses that will be discussed in this

section.

Distribution

Distribution is the process of attributing cost categories to a given activity

in a manner that measures resources utilized by that activity.

It is important to note that the distribution definition used in Cost Finding

Principles provides for the distribution of cost categories to all activities,

including those contained in support cost centers as well as those contained in

primary cost centers. All costs must be lodged somewhere in the cost aggregation

structure based on resource utilization prior to any consideration of allocating

support cost centers. This may be done by crossing over aggregation structure

(see Appendix C for details) or by relying upon statistical data or a

combination of the two methods.



Cost Categories

A cost category is a class of expenses representing a type of resource utilized.

The major categories of cost are defined as follows:

1. Salaries and Wages - The groSs cash salary of the individual from
all institutional sources before deductions or
exclusions, together with all staff benefits,
directly and explicitly identifiable with the
individual as to'dollar amount and value, e.g.,
employer's FICA contribution, employer's con-
tribution to TIAA-CREF or other retirement fund,
employer's share of medical, hospital, accident,
or life insurance premiums, and market value of
goods or services provided to an employee for
personal use or consumption.

2. Supplies and
Expense- All operating expenses other than salaries

and wages.

3. Capital Assets - The land, buildings, and equipment owned and
utilized by an institution.

Salaries and Wages

A common method for distributing salaries and wages is the faculty Activity-

Assignment Analysis (FAA). Currently, the National Center for Higher Education

Management'Systems (NCHEMS) is developing standard procedures for analyzing

faculty activities. and techniques for collecting data that will serve as a

foundation for the distribution of faculty resources to cost centers. The

underlying concept incorp6rated into this FAA approach is that activities wi71

be identified with programs in terms of their contribution to program outputs.

For example, a faculty member teaching a particular course may indicate that

42



the course-related activities contribute 90 per cent to the Instruction Program

and 10 per cent to the Research Program. The outcome of the FAA project will

provide guidelines and procedures that will be utilized by many institutions

not only for Cost Finding Principles, but also for faculty work-load studies.

A condensed version of the Faculty Activit?' Analysis Procedures Manual can be

found in Appendix D. These procedures are preliminary and will be reviewed,

tested, and revised by the FAA Task Force. Cost Finding Principles will in-

corporate any changes as they are made and will include a final version.

One of the problems in any faculty activity analysis is defining who are

"faculty." NCHEMS has been engaged in an effort referred to as the Manpower

Accounting Manual project. 13
The purpose of this effort is to provide a compre-

hensive and systematic set of categories whereby the staff assignments of an

institution, including the faculty, may be identified with occupational activities

and institutional programs. The current approach defines seven broad cscupational

activity categories that are appropriate across all institutional programs as

defined by the PCS. The assignment classifications are:

1.0 Executive, Administrative, Managerial

2.0 Instructional

3.0 Professional

4.0 Technical

5.0 Office

6.0 Crafts and Trades

7.0 Service



For the purposes of the faculty activity analysis, the survey should be con-

ducted for those who have all or some portion of their appointment classified

as Instructional assignment (2.0), as defined under the assignment classification

scheme. All others will be considered Noninstructional employees either in

the primary programs (i.e., faculty support staff) or in the support programs.

For purposes of Cost Finding Principles, the object classification of salaries

and wages is broken into expenditures for three groups of employees:

1. Those employees of the institution subject to a Faculty

Activity Analysis (FAA)

2. Those employees of the institution, not subject to an FAA,

who are directly associated with activities represented by the

primary programs

3. Those employees of the institution, not subject to an FAA,

who are directly associated with activities represented by the

support programs

The following discussion gives detailed step-by-step procedures for distributing

salaries and wages.



Distribution of salaries for those employees subject to an FAA

Alternative I

For those employees subject to a faculty activity analysis, their salaries and

wages should be distributed to cost centers and where applicable to projects

within cost centers based on the results of the faculty activity analysis.

Three steps are involved with distributing salaries and wages across cost

centers and projects when all faculty are surveyed.

1. For each faculty member, develop an activity/program matrix.

(See Appendix D and Figure 3, page 159.)

2. For each program classification code (Figure 3, Columns 3-9),

_multiply the percentage of faculty member's time by his .salary.

(See Table 2.)

Note: On the faculty activity survey form, the faculty member's time is

allocated at the PCS subprogram level. Before the Cost Finding Analysis

can be completed, it is necessary for someone to code the activities at

the PCS program sector level (or program subcategory, where applicable).

3. Add the salary distributed to each cost center (e.g., General

Academic Instruction - Lower Division German) from each faculty

member's activity/program matrix. (See Table 3.)
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ABLE 2

Distribution of Faculty Member's Salary

to Cost Centers

Cost Center Percentage Distributed
Cost Center Name Code Salary of time Salary

General Academic Instruction
Lower Division German 1.1.1103.20 $16,000 14$ $ 2,240

General Academic Instruction -
Upper Division German 1.1.1103.30 16,000 12% 1,920

General Academic Instruction -

Graduate German 1.1.1103.50 16,000 10% 1,600

Individual or Project
Research - German 2.2.1103 16,000 5% 800

General Academic Instruction -
Lower Division German 1.1.1103.20 16,000 10% 1,600

General Academic Instruction -

Upper Division German 1.1.1103-30 16,000 8% 1,280

Social and Cultural Develop-
gent Student Organizations 5.1.7130 16,000 10% 1,600

Academic Administration -

German 4.6.1103 16,000 8% 1,280

Executive Management -

Planning and Programming 6.1.8120 16,000 4% 640

Individual or Project
Researcher - German 2.2.1103 16,000 19% 3,040

Totals 100% $16,000
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TABLE 3

Cost Center Cost Center
Name Code Salary

General Academic
Instruction - Lower 1.1.1103.20 $2,240

Division German

General Academic
Instruction - Lower 1.1.1103.20 $1,600

Division German

General Academic
Instruction - Lower 1.1.1103.20 Salary amounts from other

Division German Activity/Program Matrices

etc.

Total

11

etc..

The FAA Task Force will review whether sampling is possible, considering the

following unique data needs of CFP:

1. CFP needs activity data at the cost center level

2. Distributing faculty salaries across programs is not only influenced

by the percentage of activity contributing to each program, but is

also a factor of the individual's salary. Therefore, the sample size

must be large enough to provide valid average percentage contributions

and a corresponding average salary.

When the FAA Task Force resolves the sampling issue, its conclusions will be

incorporated into the CFP procedures.
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Alternative II

For those employees subject to a faculty assignment analysis, their salaries

and wages should be distributed to cost centers and where applicable to projects

within cost centers based on the results of the faculty assignment analysis.

Three steps are involved in this alternative. They are the same as those found

in Alternative I for distributing salaries of those subject to a faculty activity

analysis, page 45.

Distribution of salaries & wages of primary program non-FAA staff

Alternative I

For those employees not subject to a faculty activity analysis who are directly

associated with activities represented by the primary programs, their salaries

and wages should be distributed to cost centers and where applicable to projects

on the basis of a staff survey. However, only that portion of nonfaculty employee

time that is in the primary programs should be distributed to cost centers on

the basis of such a staff survey.

Three steps are involved with distributing these salaries and wages:

1. Conduct a staff survey that will identify staff activities with

program output similar to the FAA activity/program matrix found



in the FAA section (Figure 3, page 46). In most cases the support-

ing staff member's supervisor should fill out the survey in order to

identify accurately his contribution to cost center outputs.

2. For each program classification code found in the supporting staff

member's activity/program matrix, calculate the salary distribution

the same way as with those employees subject to FAA. (See Table 2

on page 47.)

3. Add the salaries distributed to each cost center from each supporting

staff member's activity/program matrix. (See Table 3 on page 48.)

Alternative I would appear to be the ideal in view of the fact that it most

closely represents the utilization of staff resources. However, alternatives

II and III, which follow, are more manageable methods and are viable alternatives

especially if it can be show,1 ghat they produce results not unlike those of

alternative I at a particular institution.

Again, the question of whether a sample can be used will be considered"by the

FAA and CFA' task forces.

Alternative II

For nonfaculty employees who are associated with activities represented by the

primary programs, their salaries and wages as recorded in the institution's

expenditure accounts should be accepted at the organizational unit level and

distributed to cost centers and projects where applicable in the same proportion

as faculty salaries were distributed by utilizing the faculty activity analysis.
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However, only that portion of nonfaculty employee time associated with

activi:ls represented by the primary programs :Mould be distributed to

primary cos N, centers on the basis of an FAA.

Three steps are involved in allocating Ndninstructional salaries and wages

across programs.

1. Reclassify nonfaculty salaries and wages as recorded in the

accounting system's expenditure accounts to HEGIS discipline

categories independently of the PCS program and subprogram

involved (see Appendix C), i.e., instruction, research, and

public service costs would be aggregated by HEGIS discipline

category.

TABLE 4

HEGIS Discipline Nonfaculty
Category PCS Code Salaries & Wages

English 0.0.1501 $ 5,200

English 0.0.1501 3,700

English 0.0.1501 8,000

Total $16,900

2. Distribute the total nonfaculty salaries and wages calculated

in step 1 above among the cost centers in proportion to the. FAA

salary distribution within that HEGIS discipline category.
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TABLE 5

English Discipline

1.1.150i1.20 2.2.1501 3.1.1501 4:6 .1501 Tota1 ',

1. FAA Salary t7ri- SM0 $6000 $4000 $2000 $20;1000

bution

2. FAA Salary Distri-
bution Ratio .4 .3 .1 .0

3. Nonfaculty Salaries WU $56i110 $3380) $1690 S. 5, 00
and Wages Distributiv
($16,900 X 2:Ow 2)

There is some question as to whether the accounting system accurately-- leflects

resource utilization among invtrvction, rksear0, public servire, acadtec

administration, student service, etc. Through the above procedure, Nonfaculty

salaries and wages within the primary programs are classified on the basis

of HEGIS discipline categories and then distributed to the cost centers in

the same proportion as faculty salaries were distributed by utilizing the

faculty activity analysis. The assumption incorporated into this procedure

is that Nonfaculty employees associated with activities represented by the

primary programs contribute to the programs in the same proportion as faculty.

The Cost Finding Principles Project will examine other bases of distributing

non -FAA employee costs such as credit hours or contact hours, or total budget.

The potential problem with this alternative becomes obvious when one tries to

cost a project or course (see Chapter VIII). The Nonfaculty salaries and wages

would be allocated (i.e., on an indirect basis) to each project or course

burdening some unfairly, considering the diversity of faculty support utilized

by different projects, ( .g., two projects in chemistry: one experimental
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utilizing lab technicians and one theoretical utilizing no lab technicians).

For this reasom, alternative II may be useful for those institutions where

the number of projects is limited or where projects are not being costed.

Alternative III

For nonfacuZty employees who are associated with activities represented by

the primary programs (i.e., faculty support staff), their salaries and wages

as recorded in the institution's expenditure accounts should be accepted and

reclassified into the cost aggregation structure on the basis of the activity

(ross-over report. (See section on reclassifying expenditures in Appendix C.)

This alternative is useful only if the accounting system accurately reflects

expenditures by account on the basis of resource utilization (i.e., does the

system measure utilization in terms of program outputs?). Most accounting

systems, however, fail to do this, in which case, this alternative would not

be acceptable.

Two steps are involved:

1. Reclassify Nonfaculty salaries and wages from the accounting

system's expenditure accounts into the cost aggregation

structure by utilizing the activity crossover report. (See

Appendix C.)
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2. Within instruction only, distribute the discipline category totals

to the level of instruction (X.X.XXXX.XX) in proportion to the FAA

salary distribution within instruction for that discipline.

1. FAA Salary Distri-
bution

2. FAA Salary Distri-
bution Ratio

3. Noninstructional
Salaries and Wages
Distribution ($5,200
X Row 2)

TABLE 6

English Discipline

Total

1.1.1501.20 1.1.1501.30 Instruction

$18,000 $12,000 $30,000

.6 .4 1.00

$ 3,120 $ 2,080 $ 5,200

During Phase II, the feasibility and conditions necessary for costing classes

of non-FAA faculty in the primary program and distributing their salaries and

wages under the different alternatives will be tested. For example, it may

be shown that laboratory technicians should be distributed as they are charged

in the accounting system (i.e., Alternative III) while secretaries should be

distributed in proportion to faculty salaries as determined by the FAA

(i.e., Alternative II).

Distribution of salaries and wages of support program non-FAA staff

For nonfaculty employees who are associated with activities represented by

the support programs, their saZaries and wages as recorded in the institution's
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expenditure accounts should be accepted and reclassified into the cost

aggregation structure on the basis of the activity crossover report

(See Appendix C.)

Employees working in the support programs tend to be expensed in the

institutional accounting system according to actual resource utilization.

For example, secretaries in financial aid would be charged to the financial

aid expenditure account and therefore can easily be crossed over to the

appropriate cost center.

Supplies and Expenses

The ideal method for distributing supplies and expense costs to program

cost centers is on the basis of a study that identifies the usage of

supplies and expense in the process of producing program outputs. This,

however, may be difficult and costly. Various methods for allocating

supplies and expense costs need to be tested during Phase II.

Alternative I

Within the primary programs supplies and expense costs should be distributed

to the cost centers based on the results of a study which identifies usage.
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The nature of the study may vary, depending on the type of item and the

dollar amount involved. For example, if the dollar amount is significant,

travel expenses could be reviewed on a sampling basis in selected

disciplines within different discipline groupings (i.e., physical sciences,

humanities, etc.) by asking the traveler to state the amount attributable-

to given activities (i.e., instruction, research, public service, and

academic administration).

The results of these studies may show that costs as recorded in the insti-

tution's expenditure account accurately reflect resource utilization. What

is likely to be the case, however, is that the accounting system will

accurately reflect resource utilization for some types of expenditures while

for others, it may not.

Alternative II

With the primary programs supplies and expense costs should be accepted

at the organizational unit level and distributed to cost centers in the

same proportion that salaries were distributed by utilizing the faculty

activity analysis.

Three steps are involved in this alternative. They are the same as those

found in Alternative II for distributing salaries and wages of employees

not subject to FAA but associated with the primary programs, page 50.
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Alternative III

Within the primary programs supplies and expense costs should be accepted

as recorded in the institution's expenditure accounts and reclassified into

the cost aggregation structure on the basis of the activity crossover

report. (See section on reclassifying expenditures in Appendix C.)

The two steps required under this alternative are the same as those found

under Alternative III; for handling nonfaculty employee salaries and wages.

(See page 53.) As in that case, this alternative is useful only if the

accounting system accurately reflects expenditures by account on the basis

of resource utilization.

Within the support programs supply and expense costs should be reclassified

into the cost aggregation structure on the basis of the activity crossover

report. (See section on reclassifying expenditures in Appendix C.)

Capital Assets-.

All activities at an institution of higher learning, whether primary or

support activities, are users of "capital" i.e., (1) land, (2) buildings,

and (3) machinery and equipment. Therefore, the cost of capital usage should

be calculatea and included as a part of the determination of the costs of

activities at an institution of, higher education.
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Land refers to real property and includes the building sites, parking lots,

athletic fields, etc. owned and utilized by the institution. For the purposes

of this project, the opportunity cost associated with the use of land will

be ignored. .buildings refer to the facilities permanently affixed to the

land and the remodeling of such facilities, including the associated heating

systems, electrical systems, fixed equipment, sewers, sidewalks, and driveways

within five feet of the building. An expense is considered remodeling when

it amounts to $2,500 or more and modifies the structure of the facility.

Otherwise, it is considered maintenance. Equipment includes movable items

having a useful life of more than one year and costing more than a given

dollar amount(e.g., institutionally. defined, but no more than $500). The

Cost Finding Principle Project will test the feasibility and acceptability

of these lower limits.

Special problems arise with the determination and allocation of capital

costs because of the multiperiod character of this factor of production;

that is, the capital at an.institution of higher education (i.e., buildings

and equipment) yields a stream of services for more than one accounting

period. The service that is provided by capital in any one period is a

resource input to the educational process in the very same sense that

faculty and nonacademic staff "labor" are resource inputs. In determining

the costs of operation of an institution of higher education for one period,

the services of faculty and staff are accounted for explicitly by wages

and salaries as payment for effort contributed. With respect to the

services of capital, however, a comparable flow of funds reflecting the

58



atual,value of services provided is not immediately available. The intent

here is to provide a meaningful conceptual framework for the determination

of the costs of capital usage and, in the absence of perfect information,

to suggest alternative means for capital cost estimation.

Useful life:

"Estimating the life of a fixed asset requires consideration of both physical

depreciation and obsolescence. In essence, it is the period of expected

economic usefulness that governs. "14 In estimating the depreciable life of

facilities, a number of problems should be considered. The type of construction

(brick, ferro-concrete, frame) and the purpose of the facility should be

identified. A facility constructed for scientific research in nuclear physics

may become functionally obsolete faster than a classroom facility. In

determining the useful life of equipment, the factor of obsolescence also

must be thoroughly considered. The mean time to Obsolescence of a coMputer

should be considered faster than the mean time to obsolescence of an elevator.

DUring Phase II, studies will be conducted to determine guidelines for useful

life. Whatever technique is adopted for determining the depreciable life

span for capital facilities and equipment, it should represent an acceptable

trade-off between computational manageability and accuracy.

Salvage value

Salvage value, is the estimated sale, trade in, scrap or junk value that

remains when an asset is no longer of any use to the institution. In practice



it is a very rare occasion that a facility in an institution of higher

education is sold. The more common practice is to remodel outdated facilities,

thus restoring their usefulness to the institution. In this case, salvage

value can be viewed as zero. In the case of equipment, salvage value can

often be estimated. However, in practice, salvage value is frequently

ignored; the practice is not objectionable if the values are small.

Replacement costs

Replacement costs should reflect the original value of an item in current

dollars,

Replacement cost represents the cost in current dollars to produce an asset

of similar quality which will serve a similar function as the original. This

value may be useful for planning for future needs as well as for "pricing"

.negotiations, Two alternative procedures can determine cost of capital

utilizing the replacement cost concept:

A. Campuswide replacement cost

B. Building-by-building replacement cost

Following is a discussion.of each alternative:

A. Campuswide replacement cost:

1. List the capital expenditures for each building by year.

(See Table 7, page 61 .) The buildings to be included

depend on the expected useful life of each building.
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2. Total the capital costs for each year.

3. For all buildings; apply to the total column by year

(see Table 7) a replacement cost factor found in an

index such as the Engineering News Record Building

Cost Index to update all dollars to current replacement

cost. Using this index, the ratio applied to the 1921

total would be approximately 836/166.

4. Sum the current replacement costs as determined in step 3

to arrive at total capital investment expressed in current

dollars.

5. Divide by the useful life expressed in years to arrive at the

current annual cost of capital facilities.

6. Add the present year's cost of capital as determined in step

5 to cost center 6.5.8900.

TABLE 7

BUILDING REPLACEMENT COST (CAMPUSWIDE)

Year
Constructed

or
Remodeled A

Building
C D Z Total

Replacement Current
Cost Replacement
Index Cost

1921

1922

1923

1970 X

$X I $X'

x I X'

X T X'

X I X'

X
T'



B. Building-by-building replacement cost:

1. List the capital expenditures for each building by year.

The buildings to be included depend on the expected useful

life of each building.

2. For each building, apply to the building columns (A...Z) by

year a replacement cost factor found in an index such as the

Engineering News Record Building Cost Index to update all

dollars to current replacement cost.

3. Sum the current replacement costs as determined in step 2

for-each building to arrive at total capital investment

for each building expressed in current dollars.

_Divide by the useful life.expresse.d_in years. to arrive .4.t.

the current annual cost of capital for each building.

5. Add the present year's cost of capital for each, building

as determined in step 4 to cost center 6.5.8900. 6.5.8900.00

through 6.5.8999.99 may be used to identify individual

buildings.
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The following procedures apply to the-determination of replacement cost for

equipment:

1. List equipment expenditures by type by year if possible. (See

Table 8, Page 64.) During Phase II there wfil be a review of the

feasibility and practicality of distinguishing types of equipment.

Useful life is also to be determined in Phase II.

2. Apply to the total expenditures (by year) a replacement cost

factor for equipment such as the index published by the U.S.

Department of Labor to update all dollars to current replacement

cost. Using this index, the ratio applied to the 1955 total would

be approximately 775/575.

3: Sum the current replacement costs as determined in step 2 to arrive

at a total equipment.investment expressed in current dollars.

4. Divide by the useful life expressed in years to arrive at the current

annual cost of capital equipment.

5. Add the present year's cost of capital equipment as determined in step

4 to cost center 6.5.9698.



TABLE 8

EQUIPMENT REPLACEMENT COST

Year
Equipment
Expenditure

Replacement
Cost
Index

Current
Replacement

Cost

1955 $X I $X'

1956 X I X'

1957 X I X'

1958 X I X'

1970 X I X'
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Depreciation methods

Several depreciation methods have been used for many years by the accounting

profession. Those most appropriate to higher education include:

1. The straight-line method, which relates depreciation to

the passage of time and applies the periodic charges

equally over the life of the asset.

2. Accelerated depreciation methods, which provide for higher

depreciation charges in the first years of asset usage and

steadily declining depreciation charges in successive years.

Such plans are based on the assumption that obsolescence or

usefulness is greatest early in the life of an asset. Likewise,

repair and maintenance (annual charge) is greater in later

years.
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Chapter VII

ALLOCATION OF SUPPORT COSTS

Through the preceding procedures all cost components should be identified

and attributed to both the primary and support cost centers from accounting

data adjusted as a result of special studies. In some cases, it is useful

to use only this information, while in other cases the full cost of the

primary activities is useful. Full cost includes not only the'costs attributed

to primary cost centers, but also some portion of the costs of operating

support activities.

Ideally, all costs should be attributable to the primary cost centers in a

manner that measures actual resource utilization. However, since practical

considerations preclude attaining this conceptual ideal, support costs need

to be assigned or allocated to the primary activities utilizing statistical

data which serve as proxy measures of resource utilization.

Allocations chould be made by using statistical data that have a high cor-

relation with the level of services provided to the cost centers utilizing

the service.

The essential consideration in the selection of the statistical data element in

each instance is that it be the one best suited for assigning the cost of the

donor cost center to the recipient cost center in accordance with the relative

benefits derived, the traceable cause and effect relationship, or log-Li and

reason when neither benefit nor cause and effect relationship is determinabe. 15
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A preliminary list of alternative statistical data elements (i.e., allocation

parameters) is included at the end of this chapter. These alternatiVes will

be tested and analyzed.during Phase II, and selection from among these

alternatives will be made on the basis of validity and feasibility.

Allocation Methods

Three useful allocation methods are most commonly found in cost studies:

1. Direct

2. Recursive or step-down

3. Cross-allocation or simultaneous

Direct

The direct allocation technique is a method for apportioning the costs of

support programs to primary programs based on the premise that all support

program activities contribute directly and exclusively to the primary programs.

The costs associated with support programs are not allotated to other support

programs as an intermediary step in the direct allocation. process. The direct

technique is the most common because it is fairly simple to handle and yet

recognizes the need to allocate support costs to all the primary activities

(i.e., instruction, research, and public service).
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Recursive (Step-down)

The recursive or step-down technique implies a priority ranking of the various

cost centers into a high-low order with the low-order cost centers being

totally distributed among the higher-order activities until zeroed out. In

this step-down methodology a higher-order program is never allocated to a

lower-order program. Furthermore, once a support activity has been allocated,

no further allocations are made to it.

The criteria for seZection of the high - low priority order are:

1. The lower-order cost centers will be those that provide the

greater amount of services to the higher-order cost centers.

2. The lower -order cost centers will be those that receive the

lesser amount of services from the higher-order cost centers.

-In-determining. the prtorityOFder',-a-6e'rtaTn Must, .

of necessity, be injected. For example, convincing arguments could be made

that the subprogram of executive management should be allocated. prior to

any other subprogram, since executive management provides decision-making

and planning services to the entire organization. On the other hand, an

equally convincing argument could be made that physical plant operations

should be allocated prior to any other subprogram, since all activities of

the institution require facilities and maintenance services. It should be

noted that when a support cost center is being costed, the allocation
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priorities may cause a significant difference in the computed cost. In

other words, if the full cost of a support activity is being determined under

the step-down method, the amount of allocated cost identified depends on

the order in which the allocations were made. During Phase II variation in

the high - low order will be tested, and the task force will recommend an

order.

Cross-allocation (Simultaneous)

The cross-allocation technique is much more complex and involves allocations

between various related programs with no implicit high low formal ranking

among the program activities. For example, allocations might be made from

physical plant operations to the president's office in proportion to the

square feet utilized by the president. At the same time allocations would be

made to plant operations from the president's office using some rational

basis such as total budget. These allocations between program activities

require tnat each program irit&rrolattonsh;v-be pressed as a simultaneous--

equation. This procedure is time consuming and lends little additional

accuracy to the net results. (See Appendix A of Chapter Six, A Study of the

Cost of Graduate Education.)
16

Procedures for Direct Allocations

1. Collect the statistical data that will be used to allocate a

donor cost center. The statistical data should relate to all

recipient cost centers to which a donor cost center will be
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allocated. Where it is impractical to collect data at this detailed

level, several allocation steps may be necessary to arrive at fully

allocated costs. For example, it may be difficult to collect

expenditure data for the cost center, lower division German instruc-

tion, in which case it may be necessary to allocate first to German

instruction and then to lower division German instruction using

some other parameter such as student credit hours. During Phase II,

the task force will determine which cost centers require multiple

step allocations and what multiple steps and parameters are.

2. For each recipient cost center, calculate the ratio that indicates

what per cent of the .total of that data element applies to that

cost center.

TABLE 9

Recipient
Cost Center Name

Recipient
Cost Center Code Statistical Data Ratio

LowerDiOsion
German
Instruction 1.1.1103.20 132,300 .37

Lower Division
English
Instruction 1.1.1501.20 165,800 .48

English Research
Institute 2.1.1501 52,200 .15

Total 350,300 1.00

3. Multiply the dollar amount in the donor cost center by the ratio

calculated in step 2.
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TABLE 10

Recipient
Cost Center Name

Recipient
Cost Center

Code Ratio

Donor
Cost
Center

(Executive
Management) Allocation

Lower Division
German
Instruction 1.1.1103.20 .37 $365,210 $135,127

Lower Division
English
Instruction 1.1.1501.20 .48 365,210 175,301

English kesearch
Institute 2.1.1501 .15 365,210 54,782

Total 1.00 $365,210

(NOTE: See Appendix E for more complete allocation examples.)

4. Repeat steps 1 through 3 for each donor cost center.

Procedures for Step-down Allocations

1. Collect the statistical data that will be used to allocate a

donor cost center. The statistical data should relate to

all recipient cost centers to which a donor cost center will

be allocated. Where it is impractical t, collett data at this

detailed level, several allocation steps may be necessary to

arrive at fUllyallocated costs. During .Phase II, the task

force will determine WhiCh cost centers requii"e multiple

stepallocationS:ana:what these multiple steps, and paPameters

are
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2. Allocate one donor cost center at a time, selecting the lowest-

order cost center not yet allocated.

3. For each recipient cost center calculate the ratio that indicates

what per cent of the total of that data element applies to that

cost center.

TABLE 11

. Recipient Recipient
Co:::t Center Name Cost Center Code Statistical Data Ratio

Student Admissions
and Records 6.3.8220 62,300 .10

Student Food Services 5.5.7310 210,000 .34

Lower Division
German
Instruction 1.1.1103.20 132,300 .21

Lower Division
English Instruction 1.1.1501.20 165,800 .27

English Research
Institute 2.1.1501. 52,200 .08

-Total 622,600 1.00

Multiply the dollar amount in donor cost center by the ratio

calculated in step 3.



Recipient
Cost Center Name

TABLE 12

Recipient
-Cost Center

Code Ratio

Donor Cost
Center

. (Executive
Management ) Allocation

Student Admissions
and Records 6.3.8220 .10 $365,210 $ 36,521

Student Food
Services 5.5.7310 .34 365,210 124,172

Lower Division
German
Instruction 1.1.1103.20 .21 365,210 76,694

Lower Division.
English
Instruction 1.1.1501.20 .27 365,210 98,607

English Research
Institute 2.1.1501 .08 365,210 29,216

Total 1.00 $ 365,210

5. Repeat steps 1 through 4 for ea;h donor cost center.

Student Support Cost Centers

The cost of student support programs such as student housing and student

food service will include an allocation from the institutional support cost

centers (6.X.XXXX) under the recursive allocation technique. This.is a

logical approach since in most cases these student support cost centers do

receive service from institutional support cost centers such as executive

management, physical plant, purchasing, etc. If the student support program



is an integral part of a primary program (e.g., instruction), the associated

costs should be f. Sher allocated. If, however, the support program

provides supplementary services its costF should not be further allocated,

but instead should be expressed as a cost per strident served.

Following is a suggested high - low priority ranking with several possible

allocation parameters identified for each support cost center.



HIGH-LnW PRIORITY AND POSSIBLE PARAMETERS

Cost Center Cost Center rossible
Code Name Parameter

*0.0.XXXX Central Administration- Total Budget
Multicampus

Total Operating Expense

Total Salaries

Total FTE Employees

6.7.8185 Development Total Salaries

Total Budget

Total Operating Expense

FTE Employees

Total Students

6.7.818E Community Relations Total Budget

Total Operating Expense

FTE Employees

Total Students

6.7.8175 Alumni.Relations No. of Alumni 'by Department

Total Students

Contact Hours

Credit Hours

FTE Employees

FTE

Tr:ta'i Budget

iJtal Operating Expense

*XXXX refers to the functional codings listed under-PCS program 6.0',
Institutional Support.



Cost Center Cost Center Possible
Code Name Parameter

6.6.7340 Faculty Retail Actual User Population
Services

Estimated User Population

Target Population

FTE Employees

FTE Faculty

Total Salaries

Total Budget

Total Operating Expense

6.67330 Faculty Housing Actual User Population
Services

Estimated User Population

Target, Population

FTE Employees

FTE Faculty

Total Salaries

Total Budget

Total Operating Expense

-6.6.7320 Faculty Health Actual User Population
Services

Estimated User Population

Target Population

FTE Employees

FTE Faculty

Total Salaries

Total Budget

Total Operating Expense



Cost Center Cost Center Possible
Code Name Parameter

6.6.7310 Faculty Food
Services

*6.5.9699 Facility Rental

*6.5.9698 Depreciation for
Equipment-

*6.5.8900 Depreciation for
Buildings

Actual User Population

Estimated User Population

Target Populations

FTE Employees

FTE Faculty

Total Salaries

Total Budget

Total Operating Expense

Assignable Sq. Ft.

Total Salaries

Total Budget

Total Operating Expense

Total FTE Employees

Assignable Sq. Ft.

FTE Employees

Total Operating Expense

Total Budget

Total Salaries

Assignable Sq. Ft.

FTE Employees

Total Operating Expense

Total Budget

Total Salaries

*A cost center created-temporarily to accumulate costs that ultimately will
be allocated to other cost centers. There is no corresponding program
subcategory in the PCS.



Cost Center Cost Center Possible
Code Name Parameter

6.5.8430 Landscaping & Assignable Sq. Ft.

Grounds Modification
FTE Employees

Total Budget

Total Salaries

6.5.8420 Facility Assignable Sq. Ft.
Remodeling

FTE Employees

Total Budget

Total Salaries'''

6.5.8340 Custodial Services Assignable Sq. Ft.

FIE Employees

Total Operating Expense

Total Budget

Total Salaries

6.5.8330 Grounds Maintenance Assignable Sq. Ft.

FTE Employees

Total Operating Expense

Total Budget

Total Salaries

6.5.8320 Building Maintenance Assignable Sq. Ft.

FTE Employees

Total Operating Expense.

Total Budget

Total Salaries



Cost Center Cost Center Possible
PCode Name Parameter

6.5.8310 Utilities Assignable Ft.

FTE Ethployees

Total Operating Expense

Total Budget

Total Salaries

6.4.8260 Transportation Services Per Mile Driven

FTE Employees

Total Operating Expense

Total Budget

6.4.8253 Printing & Reproduction Actual Usage

Estimated Usage

Target Populations

FTE Employees

AS Total Operating Expense

Total budget.

6,.4.8252 Telephone & Telegraph FTE Employees

Total Operating Expense

Total Budget

6.4.8251 Mail & Distribution Actual Usage

Estimated Usage

Target Population

FTE Employees

Total Operatini,Expense

Total Budget



'lost Center Cost Center Possible
Code Name Parameter

b.4.8240 Purchasing & Materials No. of Transactions

6.4.8170 Environment Health
& Safety

*6.3.9699 Fringe Benefits

6.3.8230 Employee Personnel
& Records

Dollar Value of Supplies
Purchased

Total Budget

Total Operating Expense

FTE Employees

Per Call

FTE Employees

Total Operating Expense

Total Budget

Total Salaries by Class
of Employees

Total Salaries

Benefiting Employees

Staff

Faculty

Total Salaries

Total Budget

Total Operating Expense

*A cost center created temporarilyCo accumulate costs that ultimately
will be allocated to other cost centers. There is no corresponding
program subcategory in the PCS.



Cost Center
Code

6.3.8220

Cost Center Possible
Name Parameter

Student Admissions . Credit Hours
and Records

Total Students

Contact Hours

FTE Faculty

FTE Employees

No. of Sections

Total Budget

Total Salaries

Total Operating Expense

6.3.8165 Space Management Per Room by Cost Center

Assignable Sq. Ft.

Total Budget

Total Salaries

Total Operating Expense

FTE Employees

6.3.8160 Administrative Credit Hours
Support

Total Students

Contact Hours

FTE Faculty

FTE Employees

Total Budget

Total Salaries

Total Operating Expense



Cost Center Cost Center Possible
Code Name Parameter

6.2.8210 Financial Operations Per Transaction

Total Operating Expense

Total Budget

FTE Employees

Total Salaries

6.2.2150 Investments Total Budget

Total Salaries

Total Operating Expense

FTE Employees

6.2.8140 Fiscal Control Per Transaction

Total Operating Expense

Total Budget

FTE Employees

Total Salaries

6.1.8190 Institutional FTE Faculty
Membership Dues

Total Budget

Total Operating Expense

6.1.8130 Legal Services Per Man Hour/Cost Center

FTE Employees

Total Budget

Total Operating Expense

Total Salaries



Cost Center Cost Center Possible
Code Name Parameter

Planning & Programming Total Budget

Total Salaries

Total Operating Expense

FTE Employees

6.1.8110 Executive Direction Total Budget

Total Salaries

Total Operating Expense

FTE Employees

Special Student Not allocated but expressed
Services

as a unit cost per student.

Student Retail Services Not allocated but expressed

as a-unit cost per student.

Student Housing Not allocated but expressed
Service

as a unit'cost per student.

Student Health Service Not allocated but expressed

as a unit cost per student.

Student Food Services Not allocated but expressed

as a unit cost per student.

Student Financial Total Students
Aid

Contact Hours

5.5.7400

5.5.7340

5.5.7330

5.5.7320

5.5.7310

5.4.0000

(not including
transfer payments Credit Huurs

Number of Sections



Cost Center Cost Center Possible
Code Name Parameter

5.3.0000 Counseling and Career
Guidance

5.2.0000

5.1.7200

5.1.7100

5.0.0000

Supplementary
Educational Services

Intercollegiate
Athletics

1

Student Development

Dean of Students

4.7.0000 Course & Curriculum
Development

Total Students

Contact Hours

Credit Hours

Number of Sections

Not allocated but expressed

as a unit cost per student-.

Not allocated but expressed

as a unit cost per student.

Not allocated but expressed

as a unit cost per student.

Total Students

Contact Hours

Credit Hours

Number of Sections

FTE Faculty

FTE Employees

Total Students

Credit Hour's

Contact Hou'rs

Total Budget

Total SalarieS

Number of Sections
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Cost Center Cost Center Possible
Code Name Parameter

4.6.0000 Academic' Administration

and Personnel Development

4.5.0000

4.4.0000

Ancillary Support

Computing Support

FTE Faculty

FTE Employees

Total Students

Credit Hours

Contact Hours

Total Budget

Total Salaries

Number of Sections

(special analysis required)

Actual Usage

Estimated Usage

Target Population

Total Students

Credit Hours

Contact Hours

FTE Faculty

Total Budget

FTE Employees

Total Oper- ng Expense

Total Salaries



Cost Center Cost Center Possible
Code Name Parameter

4.3.0000 Audio Visual Services Actual Usage

Estimated Usage

Target Population

Total Students

Credit Hours

Contact Hours

FTE Faculty

Total Budget

FTE Employees

Total Operating Expense

Total Salaries

4.2.0000 Museums & Galleries Total Students

Credit Hours

Contact Hours

FTE Faculty

Total Budget.

FTE Employee

Total Operating Expense

Total Salaries

Per Patron
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Cost Center Cost Center Possible
Code Name Parameter

4.1.0060 Library Acquisition Actual Circulation.
and Circulation

4.1.0050 Library Administration

87

FTE Employees, primary cost
centers

User Population

Total Budget, primary
cost centers

Total Salaries, priMary
cost centers

Total Operating Expense,
primary cost centers.

FTE Faculty

FTE Employees

User Population

Total Budget

Total Salaries

Total Operating Expense



Chapter VIII

COSTING PROGRAM ELEMENTS AND DETERMINING AVERAGE COST

Chapters VI and VII outline a preliminary set of procedures for deriving the

full cost of each primary and support cost center. The distribution procedures

also provide the means for determining the cost categories of projects.

The next step in the cost finding process is to determine the cost of unique

program elements (e.g., as - research project) and the average cost of program

measures (i.e., activity indicators).

Program measures or activity indicators provide a means of identifying the

cost of operations in terms of units (i.e., average cost). Under this approach

(i.e., unit costing), total costs associated with specified types of units

are determined and then divided by the number of units generated to arrive at

the cost per unit. Unit costs cannot be applied to such types of activities

as research projects that do not have homogeneous units but instead are unique

cost objectives: 'Project costing" would be more appropriate for these

activities than unit costing. Under project costing, the total costs of

individual projects Would be determined through specific identification of

certain costs to the projects (i.e.; distributed costs) and the use of al-

location techniques to allocate those costs that cannot be identified readily

with the projects allocated costs).
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Project Costing

The procedures for costing a project under the "project method" are:

1. Distribute the identifiable costs to the cosi categories of

each project. (See Chapter VI, Distribution of Cost Categories,

page 41.)

2. Aggregate the allocated support costs for the cost center that

contains the project.

3. Apportion these aggregated costs to each project using a base

.such as salaries and wages or total cost. During Phase II,

alternative bases will be tested and analyzed to determine the

one that is most practical and equitable.

Unit Costing

The primary question concerned with unit costing is which program or

activity measure to use. The question of which unit to use depends on the

purpose for determining unit costs. For the Cost Information Exchange

Project,
17

the task force will consider the advantages and disadvantages of

using such unit costs as cost per credit hour, cost per degree, or oost

per student for interinstitutional comparisons. For cost reimburs

contracts, the unit agreed upon by the institution.and the funding agency
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depends on the intent of the support agreement. If, for example, the agency

is sending employees to regular instructional classes, student credit hours

may be the most equitable unit to measure average cost. If, howeVer, the

employees were taking refresher, noncredit courses the most appropriate

unit of measure might be the student contact hour.

It should be clear at this point that the cost finding process as defined in

this paper will result in costs ultimately lodged at the primary cost center

level and certain student service support, cost centers such as student housing

and food services. After costs have been lodged at these levels, measures

will be selected to express these costs in terms of units. For example, the

total cost of lower division English instruction may be divided by credit

hours to determine lower division English instruction cost per credit hour.

At this final step in the cost finding procedures, cost per degree can be

determined by accumulating the unit costs as the student passes through the

processes of the institution.

The question of how to calculate the cost per unit of measure Will be

examined during Phase II. The preliminary draft of a paper on unit

costs of instruction may be found in Appendix F.18
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APPENDIX A

INSTITUTIONAL ACCOUNTING CLASSIFICATION

Current Funds Expenditures

The report of current funds expenditures includes those of both unrestricted

and restricted current funds. All items of expenditures are included such

as salaries, wages, and other forms of compensation; consumable supplies

and materials, services, and other costs of operation; and expenditures

for equipment.

Current funds expenditures generally are classified in three major categories:

Educational and General

Student Aid

Auxiliary Enterprises

At the discretion of the institution, the categories Education and General

and Student Aid may be merged, with each category being subtotaled.

Expenditures for those activities and programs that are conducted 0-rtMarily

as community of public services may be reported under separate major heads

immediately following Student Aid in the Statement of Current Funds Reviews,

1
College and University Business Administration, American Council on

Education, Washington, D. C., A Summary of Chapters 19 and 20.
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Expenditures, and Transfers and in the Schedule of Current Funds Expenditures.

Within the major categories, current funds expenditures should be classified

by function or organizational unit. Although the statement may be expanded

or supplemented to show expenditures by object, such classification is

subordinate to the classification of expenditures by function and organizational

unit.

The form of the Statement of Current Funds Expenditures provides for classi-

fication of expenditures for the entire institution. If it is the policy

of an institution to charge each college or other educational unit with its

proportionate share of general administration, general iistitutional expense,

library, and physical plant expenditures in order to show the extent to

which each unit is financially self-sufficient, subsidiary schedules may

be prepared for the units. Nevertheless, a Statement of Current Funds,

Expenditures for the institution as a whole should be presented.

Educational and General

Educational and General expenditures should be classified in the following

fUnctional categories:

A. Instruction and Departmental Research

B. Organized Activities Related to Educational Departments
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C. Sponsored Research

D. Other Separately Budgeted Research

E. Other Sponsored Programs

F. Extension and Public Service

G. Libraries

H. Student Services

I. Operation and Maintenance of Physical Plant

J. General Administration

K. Staff Benefits

L. General Institutional Expenses

The sequence of the items in the expenditure statement may be determined

by institution; however, to achieve reasonable uniformity among the

financial reports of institutions, the above order is recommended.

A. Instruction and Departmental Research. Under this title should be

included all expenditures of the departments, colleges, schools,

and instructional divisions of the institution. It includes compensation

for deans, faculty members, secretaries, technicians laboratory and

other assistants; office expenses; laboratory and instructional expenses;

other operating expenses; and expenditures for equipment.

Expenditures incurred for instructional programs for students pursuing

regular courses of study leading to collegiate degrees, whether offered

off-campus or on-campus under the jurisdiction of an extension department,
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should be includeL under this heading. Amounts reported here should

include expenditures for research not separately budgeted or financed.

The instructional divisions-- schools, colleges, and departmentsmay

be listed in this statement, or their expenditures may be summarized here

and the details reported in subsidiary statements. If the administrative

organization of the institution does not provide for divisions, schools,

or colleges, the departments of 'instruction should be listed.

Expenditures for museums should be included with expenditures of the

departments of instruction which they serve. Museums organized to

serve the entire institution. may be shown under a separate main heading

or under General Institutional Expenses. Museums which are primarily of

a public service nature may be reported under Extension and Public Services.

B. Organized Activities Related to Educational Departments. This title

includes the gross expenditures for the activities listed under the same title

in the Statement of Current Funds Revenues. Each activity should be reported

separately, and all charges applicable to their operations should be included.

Sponsored Research. This title includes expenditures for direct costs

of research projects in accordance with the terms of grants, contracts, or

other agreements, representing restricted current funds expenditures. Amounts
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equal to indirect cost allowances may be reported aq

funds expenditures opposite this caption, if des

'?.d current

to equalize,

for report purposes, the total revenues and expendlwfu ror Sponsored

Research. When this is done, an offsetting deduction should appear in the

Statement of Current Fund Expenditures, Unrestricted, following the total

for Education and General.

D. Other Separately Budgeted Research. Expenditures for research bureaus

and institutes, experiment stations, and similar organizational units should

be reported under this title. Some separately budgeted research programs

and activities may produce revenues, for example, a bureau of economic research;

others may be supported by governmental appropriations, for example,

Agriculture Experiment Stations; many other activities, the expenditures of

which are reported under this title, produce no revenues, nor do they rer:eive

governmental appropriations. Expenditures should be reported here for such

activities and for all separately budgeted research programs regardless of

the source of financial support. The title excludes departmental research

not separately budgeted or financed, which is reported under Instruction and

Departmental Research.

E. Other Sponsored Programs. Here should be reported the expenditures for

the same activities and programs included under this title in the schedule

of revenues. Examples are training programs, training and instructional

institutes, and similar activites, If desired, totals may be combined

with those of expenditures for sponsored research under a title such as

Sponsored Research and Other Sponsored Programs.
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F. Extension and Public Service. Under this title should be included

expenditures of educational and other activities designed primarily to

serve the general public. If of major magnitude, individual activities

may be reported separately.

G. Libraries. Under this title should be included the total expenditures

for separately organized libraries both general and departmental. The

expenditures include those for salaries, wages, other operating expenses,

books, subscriptions,_continuations, and binding costs.

H. Student Services. Expenditures for services to students are included

here. Examples are: registrar's office; admissions office; offices of the

deans of students, men and women; guidance and testing programs; health

service, unless it is an auxiliary enterprise; the financial aid office;

and institutional subsidies to student activities.

I. Operation and Maintenance of Physical Plant. This title includes all

expenses for salaries wages, supplies, materials, other similar expenses;

expenditures for equipment for the operation and maintenance of the

institutional plant; and miscellaneous general services not charged elsewhere.

If expenditures are charged directly (prorated) to auxiliary enterprises and

organized activities relating to educational department, they should be

excluded or deducted from the total included under this title. Costs of

work performed by the physical plant department for organizational units

should be charged to those units and not included in the total reported for

Operation and Maintenance of Physical Plant.
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J. General Administration. Under this title should be includec: , I

expenditures of the general executive and administrative offices serving

the entire institution. Administrative expenditures chargeable directly

(prorated) to auxiliary enterprises or 4,,,) u, ;Td activities related to

educational departments should be excluu d, deducted from the total included

under this title.

K. Staff Benefits. Staff benefit expenditures may be reported here or

may be distributed to the accounts to which the salaries and wages of faculty

and other staff members are charged. Staff benefits funded directly by

governmental or other outside agencies would not be included here; however,

where the total figures are material, and .are determinable, they should

be disclosed either in a .footnote or some other manner. Amounts charged

directly (prorated) to auxiliary enterprises and to organized activities

related to educational departments should be excluded or deducted from the

total included under this title.

L. General Institutional Expenses. This title includes other expenditures

for the entire institution exclusive of libraries and physical plant operation

and maintenance. Wherever possible, such items should be charged as

departmental and office expenses, although practices will vary among

institutions because of budget and other managerial policies.

If any expenses of this group are charged directly (prorated) to auxiliary

enterprises or to organized activities relating to educational departments,
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they should be excluded or deducted from the total of General Institutional

Expenses.

Student Aid

In this categor should be reported expenditures for all forms of student

aid granted from current funds. Expenditures from both unrestricted and

restricted current funds are included here, the amount expended from

restricted current funds being shown, also as revenues for Student Aid.

Aid to students in the forms of remission of tuition and fees and of exemption

from payment of such charges should be reported under this heading as

expenditures of unrestricted current funds. However, remissions of tuition

and fees granted because of faculty or other staff status or connection of

students should be reported as Staff Benefits, not as Student Aid,

The expense of scholarships where service is required of students receiving

such payments should not be reported here, but should be shown as e4enses

of the departments or organizational units to which the service is rendered.

Auxiliary Enterprises

This category includes the gross expenditures of the enterprises indicated.

Physical plant charges, general institutional expenses, administrative

charges', and other indirect costs should be included, In the Schedule of

Current Funds Expenditures (Form 16), operation of each auxiliary enterprise

should be reported separately.
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Unrestricted Current Funds.

Funds which have been earned by, or appropriated or contributed to, a college

or university free from any restrictions imposed by donors, payors, or outside

agencies as to their use are unres4.,1icted current funds. Although such funds

generally are used for operating purposes, they may be designated by governing

boards for other institutional uses.

Basis of Reporting

Unrestricted current funds revenues and expenditures should be accounted

for on the accrual basis. Because one of the primary purposes of accounting

and reporting in colleges and universities is to, provide financial information

to meet the needs of management, the total operating revenues and expenditures

must be accumulated accurately and consistently from year to year and be

disclosed in the reports. Revenues should be reported when they become

due, and expenditures should include charges for materials received and

services rendered even though payments for them may not be made until a

subsequent fiscal period.

However, unlike accounting and reporting for commercial enterprises, it is

more important that the financial statements of a college or university

disclose clearly the institution's stewardship of the resources and property

entrusted to it than it is to determine net profits and net worth,. 'Therefore,

it may not be necessary to accrue all revenues or to prorate all expenditures.
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For example, most institutions do not accrue income from investments nor

allocate to subsequent fiscal periods the cost of incurance premiums.

When the revenues to be received are related directly to costs already

incurred, the amounts should be accrued and reported as revenues and as

receivables.

Interdepartmental Transactions. Such transactions should not be accounted

for and reported as current funds revenues and expenditures since to do so

would inflate the total operating figures for the institution. Certain

transactions, however, should be reflected in the operating statements, such

as:

1. Materials produced by a departmental activity and sold to other

departments or to auxiliary enterprises; for example, the sale

of milk by the dairy department to the dining halls. This

transaction should be treated as revenues of the organized

activity related to the dairy department and as expenditures

of the food services.

2. Sales and services of auxiliary enterprises to other departments;

for example, catering by the food service department for student

or faculty groups, for receptions, and for the entertainment of

institutional guests; and the sales to offices and instructional

departments by the student store. Such transactions should, be

treated as revenues of the respective auxiliary enterprises and

as expenditures of the offices, departments, or organizations

receiving the services or materials.
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Examples of interdepartmental transactions that should not be reported as

institutional revenues and expenditures are:

1. Sales and services of central.stores and of service departments.

The transactions of such units should be handled on a revolving

fund basis. Costs of materials and expenditures for personal

services shou'id be charged to the appropriate units, and credits

for the services and materials furnished to using departments

of the institution should be credited to the appropriate units.

If a subsidy from institutional funds is authorized for the

support of a central .store or service department, the amount of

such subsidy should be reported as an expense of the institution.

If an excess of credits over charges of a service department or

central store is treated as revenue of the institution, such

amounts should be reported as revenues in the institutional

reports. The value of services and materials obtained from service

departments and central stores by offices and departmentS of the

institution must be accounted for and reported as expenditures of

those departments just as if they had been obtained from sources

outside the institution.

2. Transfers of, supplies or equipment from one department to another,

such as laboratory materials of the chemistry department transferred

to the biology department. Such transactions should be treated as

reductions in expenditures of the department transferring the

materials, and as expenditures of the department receiving them.
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SECTION II: THE PROGRAM STRUCTURE

Introduction

A program structure is a classification system that categorizes the
activities of an organization accordingto their relationship to the

. organization's objectives. Although various schemes may be used,
there are certain aggregation levels that are traditionally found in
program structures:

a. Prcgram

b. Subprogram

c. Program Flement

The NCHEMS Program Classification Structure has expanded the number of
levels in order to provide alternative aggregation levels and multi-
dimensional classifications for analytical purposes. The levels of the
structure are illustrated in Figure 2.1 and described in detail on the
following pages. Briefly, the organizational unit is the CAMPUS,
consisting of primary programs and support programs for the purpose of
associating resources with programs and outputs. PROGRAM represents the
major institutional missions and related support objectives. The program
objective may be described by 'a number of subobiectives that are represented
by the SUBPROGRAM. The PROGRAM CATEGORY is an implicitly defined aggregation
of program subcategories that may be used to sum related program elements
across program lines. PROGRAM SUBCATEGORY represents a collection of homo-
geneous program elements within a program category. The PROGRAM SECTOR is
included to identify the level of course for instruction program elements
but is available for use in other programs-at the option of the institution.

PROGRAM ELEMENT represents an activity or set of activities that contribute
directly to the program objective in a measurable fashion. A program
element 13 the primary component of the program and represents the lowest
order of aggregation for .data in the Program Classification Structure.
The various data that comprise a program element will be referred to as
program measures, i.e., the indicators and expense categories associated
with a program element. Program measures serve as characteristic
quantitative measures of output and resources utilized in the activities
of a program element. The specific program measures to be used with the
Program Classification Structure will be the subject of a separate report.
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Figure 2.1. Program Classification Structure nomenclature

CAMPUS

1.0 2.0
Instruction Organized
Program Research

1.1
General

Acaderni'.

3.0 4.0 5.0
Public PROGRAM Academic Student
Service Support Service

1.2 1.3 1.4
Occupational Special Extension
& Vocational Session (for credit)

1.1.0100
Agriculture
& Natural
Resources

1.1.0200
Architecture &
Environmental

Design

1.1.4900
Interdiscipli.
nary Studies

,6.0 7.0
Institutional Independent

Support Operations

6.1 6.2
SUBPROGRAM Executive Fiscal

Management Operations

PRO1RAM CATEGORY

1.1 0201
nvironmental

1.1.0202 . etc.
Architecture PROGRAM SUBCATEGORY

Design
General

1.1.0202.10 1.1.0202.20 ... etc.
Preparatory Lower PROGRAM SECTOR

Division

Etc.... 1.1.0202.20.xxxxxx.xx . Etc.
Architecture 211 PROGRAM ELEMENT

6,3 etc.
General Admin.

Services

6.3.8100 6.3.8200
Central Functional

Operations Operations

./.4
6.3.8220 6.3.8230
Student Employee

Admissions Personnel
& Records & Records

6.3.9600
Other Institu-
tional Support

6.3.8290
Unassigned

Etc.... 6.3.8230.xx ... Etc.
Unassigned Unassigned Unassigned

Etc.... 6.3.8230.xx.xxxxxx.xx Etc.
Faculty Records

Campus

Campus is the highest level of aggregation in the Program Classification
Structure. Multicampus' institutions and state systems may wish to develop
individual, systemwide summary schemes; however, multicampus data may be
processed using the Program Classification Structure. Such data may be
aggregated and summarized using the unassigned right two characters of the
sixteen-character coding structure to identify program elements by campus.
Central office units of a multicampus system may be identified by setting
the first character of the code at zero, indicating a program element which
is not identified to any one campus program. An alternative is to define
the central offices as a separate, pseudocampus and to identify such
program elements usfng the unassigned right two, characters of the ending
structure.
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Primary and Support Programs

Primary programs are those programs that contribute directly to the mission
of the institution. Support programs are those programs that are adjunct
to, or in direct support of, the primary programs.

Coding: Primary and support programs are implicitly defined and do not

require a code.

Program

Program is an aggregation level, structuring program elements into major
objectives. The. Program Classification Structure is based on seven programs:

1.0 Instruction Program

2.0 Organized Research Program

3.0 Public Service Program

4.0 Academic Support Program

5.0 Student Service Program

6.0 Institutional Support Program

7.0 Independent Operations Program

Coding: Two-character numeric code; the second character defines the
subprogram.

Subprogram

Subprogram is a subdivision of the program for the purpose of collecting
program elements into homogeneous sets related to the subobjectives of the
program. Subprograms are listed in Figure 2.3 (page 114 ).

Coding: One character numeric code; used in conjunction with the,
program code.

Program Category

Program category is a classification of similar or related program elements
by discipline area or major function. The program category permits
classification of program elements independent of thelprogram or subprogram
structure and may be used to aggregate functionally related program elements
across program lines. Program categories for instruction program, the
organized research program, and the public service program (excluding
cooperative extension service) correspond to the discipline categories of
the HEGIS Taxonomy. The term discipline category is used where the program
category is an academic discipline which is further subdivided into discipline
specialities.
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Coding: Four character numeric code; the last two characters define

the subcategory.

Program Subcategory

Program subcategory is a refinement of the program category and represents
the principle aggregation level for collecting program elements organized to

achieve or contribute to a specific set of outputs related to the program

objectives. Program elements that are substitutes, i.e., produce similar

outputsi should be organized within the same program subcategory. The program

subcategories should.be aligned with organizational entities (e.g., academic

departments) or subset's of organizational entities. For the purposes of the

.Program Classification Structure, kTaxonomy of Instructional Programs in

Higher Education (referred to as the HEGIS Taxonomy), published by the

National Center for Educational Statistics has been adopted as the
discipline category coding structure for, primary programs. It should be

noted that the HEGIS Taxonomy is addressed principally to degree programs
rather than instruction discipline programs as defined by the Program .

Classification Structure. However, it was found that the coding of the

HEGIS:Taxonomy serves the purposes of this structure and was adopted in

order to avoid the proliferation of coding systems.

Program subcategories for the instruction program, the organized research

program, and the public service program (excluding cooperative extension
service) correspond to the discipline subcategories of the HEGIS Taxonomy.

Coding: Two character numeric code; used in conjunction with the program

category code.

Program Sector

Program sector refers to a subset of program elements within a program

subcategory. It is designed primarily to identify the level of course for
instruction program elements, e.g., lower division. Program sector may be

used as a convenient identification for institutional analysis in other

programs where its use is optional.

Course level refers to the level of offering for instructional courses
but may be used in other programs to differentiate various student groups.

The following codes are recommended for use in the instruction (1.0),

and are optional for use in the organized research program (2.0), the

academic support program (4.0) and the student service program (5.0),

where it may be appropriate to link program elements with course levels:

lx. Preparatory

2x. Lower Division

3x. Upper Division
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4x. Combined Upper Division and
Graduate or Professional

5 . Graduate or Professional Only

9x. Other

Lower division (2x) relates to course offerings at a level of comprehension

usually associated with freshman and sophomore students; upper division (3x)

for course offerings at a level of comprehension usually associated with

junior and senior students; graduate and professional (5x) relates to

postbaccalaureate offerings. Preparatory (1x) refers to noncredit course

offerings or substitutes thereof (e.g., examinations) that may be required as

part of the curricular requirements or preparation for degree work. Combined

upper division and graduate or professional (4x) is to be used in those

cases where no distinction is made between undergraduate and graduate courses.

Other (9x) is a course level for those situations where the normal course levels

are not appropriate. It should be noted that course levels are assigned
relative to the intended degree of complexity or expected level of comprehension

rather than the level of student enrolled in the course. For example, an

elementary algebra course that happened to have an unusually large proportion

of seniors enrolled does not become an advanced course by virtue of the

participants.

The following codes are recommended for the Public Service Program (3.0 ):

6x. Individuals

7x. Common Interest Groups

8x. Community Sectors.

9x. Other

Individuals (6x) refers to continuing education courses offered for general

clientele, i.e., individuals within the community at large. Common interest

groups (7x) refers to continuing education for specific professions or special

interest groups. Community sectors (8x) are the public service activities

directed at particular sectors or subgroups of the community.

Coding: Two character numeric code. The first character is reserved
for the above codes, the second character is unassigned.

Program sector coding is unassigned for the institutional support program

(6.0), and the independent operations program (7.0).

110



Program Element

The lowest level of aggregation is the program element, a collection of
resources, technologies, and policies integrated through a set of
activities to contribute directly to the program objective in a measurable
fashion. It is normally a distinct entity, separately managed or controlled,
and represents the basic unit of the Program Classification Structure.

Coding: Eight character alpha-numeric code; last two characters
recommended for campus identification. Program element
codes are institutionally defined. Participating institutions
should attempt to organize their program elements and
associated coding structure in a manner that facilitates
the transfer of current and future institutional data to the
Program Classification Structure.

NOTE: In developing the program element code, institutions should make
provisions to permit defining instruction program elements at the
course or section level.

Program Measures

Associated with each program element are program measures that characterize
the program element. They are the indicators of resource utilization and
output associated with the activities of the program elements. Although
presently undefined, it is planned that the program measures will reflect
quantitative measures of the following:

a. Resources

b. Activities

c. Outputs

d. Performance

Program measures will be designed to allow a linkage to the regular account
structure in order that program elements may be identified with organizational
units and the institution's chart of accounts. In addition, program measures
will permit alternative aggregations of the program elements, e.g., by source
of funds.

Coding

The Program Classification Structure is based on a sixteen-character
code to identify each program element. Figure 2.2 displays the proposed
coding scheme for the Program Classification Structure. The fields of
the sixteen-character code correspond to the previously described levels
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of the structure. The last two characters, 15 and 16, are unassigned to
allow the option of developing unique institutional reports, e.g.,
identifying the various campuses in a multicampus system, or may be used

to expand the program element coding scheme.

PROGRAM

Figure 2.2. Sixteencharacter coding structure

PROGRAM CATEGORY ROGRAM SECTO PROGRAM ELEMENT UNASSIGNED

I i

Sub - 1

Subcategory
I program I

I I

2 3 4 5 6 7 9 10 11 12 13 14 15 16

The codes for the first eight characters are specified by the NCHEMS
Program Classification Structure. The coding for the remaining eight

characters, i.e., the program element codes, are institutionally
defined in order that each institution may identify its program elements
in a manner that facilitates a correspondence to the institution's
program structure and the transformation of data from the institution's
data system.

The coding structure has been designed to permit the entry program

elements at various levels within the structure. Normally; a program

element is identified to a specific program subcategory. However,
occasionally it is not appropriate to assign a program element specifically
to one program subcategory, but rather to some higher level within the
structure. In these cases, the coding scheme allows7for zero entries
in order that program elements may be included at a level of aggregation
appropriate to the particular program element. For example, consider a

program element for the management and administration of a major
organizational unit, e.g., the Dean of Summer Session. Suppose this
program element is appropriately identified only with the special session

instruction subprogram (1.3). For this case, the program element may
be coded using 0000 for the program category code, which would permit
the program-element to be assigned to the subprogram level; e.g.,

1.3.0000.00.xxxxxx xx
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The zero entries indicate that this program element is associated with all

sectors (.00.) and all program subcategories (.0000) within the special
session instruction subprogram.

The provision for a zero entry permits program elements to'be entered at the
campus level, the program level, the subprogram level, or the program category
level, whichever is appropriate to the specific prograVelement. Reports

will be developed to display such program elements and list them separately
from the other program elements. For various applicatl.ons of the Program
Classification Structure, allocation procedures will hadesigned in a manner
that will permit distributing the cost of such higher level program elements
back to the appropriate program subcategories withouta loss of information
related to the program element.

Organization of the Structure

The Program, Classification Structure has been designed to permit the
aggregation of program elements in alternative ways to support various

internal institutional needs. The coding scheme is suggested for use by
institutions participating in the National Center for Higher Education
Management Systems in order to provide the framework for comparable data
exchange and the use of generalized models.

Figure 2.3 displays the organization of the Program Classification
Structure to the subprogram level and the associated codes by program.
The names and the coding for the primary program categories, i.e., those
in instruction, organized research, and public service, are based on the
HEGIS Taxonomy. The HEGIS Taxonomy has been adopted as the coding structure
for use in primary program categories. The coding for support program

categories is based in part on the HEGIS Taxonomy where it appears useful
to identify program elements with disciplines.
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APPENDIX C

ACTIVITY CROSSOVER

Institutional Activity Anal sis'Activit Crossover

For those institutions who do not already have their current expenditure

accounts coded to indicate the corresponding Program Classification Structure,

it will be necessary to develop an activity crossover between their chart of

accounts and the PCS. The activity crossover matches the activities supported

by the expenditures from an institutional account with the same activities

associated with a PCS category (PCS activities are described in Appendix B).

This reclassification of institutional exKnditure accounts into the Program

Classification Structure requires an analysis of the purpose for which

expenditures were incurred (i.e., what activities did they support).

The crossover proCedure involves only two steps:

1. For each current funds expenditure account, identify the purpose

or objectives of the expenditures incurred (i.e. , activities

supported). It is important to keep in mind that the institutional

activity analysis is the sole basis for the crossover itself. The

crossover involves considerably more than merely matching

institutional account names, organizational unit designations,
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or functional classifications with apparently similar program

categories within the PCS. An individual or individuals

knowledgeable about the activities performed within each

organizational unit should perform a crossover based on an

analysis of those activities.

2. Match the identified activities of each expenditure account

with the Program Classification Structure activities at the

program subcategory level, if possible. Otherwise, match at the

lowest level possible. The person making this match needs to be

thoroughly familiar with the Program Classification Structure.

The crossover of expenditure accounts should match PCS categories on a one-

to-one basis. Several expenditure accounts may be "crossed over" to one PCS

category (see sample Activity Crossover Report in Appendix C). However,

expenditure accounts should not be apportioned to more than one PCS Cost.

Center since this could impose biases on any later allocations or

distributions.

In some situations the crossover should not be done at the subcategory

level. For example, Dean of Students should be crossed over at the Student

Service Program level (5.0.0000) because his office tends to be supportive

of the total student service program. Another example is an account that

includes more than one category, such as one office handling accounting,

auditing, executive direction, and purchasing. In this case, the crossover .

should be to the Institutional Support Program level (6.0.0000).
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There may be several unusual or difficult expenditure accounts to be crossed

over that are not readily apparent until the crossover is actually attempted.

The-following list covers some of those encountered by the nine participating

institutions:
1

1. Fellowships are generally made up of stipends to be paid to the

fellow or trainee, an institutional allowance to cover tuition

for the fellow or trainee, and a balance that may be spent at the

discretion of the institution. The stipend portion should be

crossed over to Student Financial Aid (5.4.xx90), the tuition

portion to (5.4.xx91), and the remainder to instruction or

research, depending on its primary use. Some institutions

separate the grant funds into two or three separate accounts

(i.e., one each for stipends, tuition, and the remainder) when

the grant is recorded in one account, that account should be

crossed over to (5.4.9500), and in a later step it should be

transferred to the appropriate PCS classification based on the

expenditures by the institutional accounting object codes:

stipends, tuition, etc.

2. Multicampus operations generally have a central administrative

function incurring expenditures that support the activities of

more than one campus. The PCS is designed for a campus and,

therefore, does not accommodate the central administration activity.

For the Cost Finding Principles project, central administration

1

Additional difficulties will be discovered in Phase II when the more
complex participating institutions review and improve their preliminary
crossover. These difficulties and the methods of handling them will be
incorporated into a Cost Finding Principles Manual to be published at the
end of Phase II.
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shouli' be crossed over to (0.0.XXXX). The XXXX classification

should be the same PCS Program categories as used in other

institutional support (6.0) subprograms. These categories will

be arocated at a later step in the procedures.

3. Fringe benefits at many public institutions are budgeted and

expend from a central account. This account can be crossed

over o (6.3.9699) until an allocation of these fringe benefits

can be made.

4. Facility rental should be crossed over to (6.5.9699) whenever

the institution maintains a central account for rentals. Identify

the facility rental with a program subcategory, if possible.

5. Membership dues paid from a central expenditure account should

be crossed over to (6.1.8190). In other cases, it will be

treated as an object of expenditure and associated with various

other expenditure accounts by organizational unit.

Reclassifying Expenditures

The procedures for distributing cost categories to cost centers utilize to

some extent the activity crossover that was described in the previous section.

In these cases, expenditure data from the institutional expenditure accounts

are crossed over to FCS cost centers utilizing the activity crossover mapping.

Note that the procedures for doing the activity crossover did not refer to

the expenditure data. The mapping of activities is done irrespective of the

expenditure amounts.
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However, when the procedures for identifying direct costs call for

crossing over expenditure data, certain precautions should be noted.

1. If overhead or indirect cost appears as an expenditure in the

grant or contract account, that amount should not be crossed

over but rather "backed out" by using the object code for

indirect cost. If this were not done, costs in the amount

of indirect cost reimbursement would be doubly counted.

Indirect costs on grants and contracts represent reimbursement

for expenditures recorded in other expenditure accounts.

2. Interdepartmental sales should be recorded as expenditures

in accordance with the guidelines established in College and

University Business. Administration (see Appendix A). Under

these guidelines, revolving funds (e.g., a central stores

operation) should not have their expenditures crossed over

except to the extent that they are being subsidized (i.e.,

expenses exceed revenue or amount charged to departments).

In cases where revenue exceeds expenses, this excess should be

crossed over as a negative expenditure. Sometimes, however,

revenue is generated (i.e., expenditures "charged back" to the

using departments) by charging the user departments on the basis

of something other than usage or an accepted allocation parameter

as described in the section dealing with allocations. This in

effect is an allocation and needs to be corrected by:
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A. "Backing out" the expenditure from the user accounts

and later allocating it using the suggested parameters.

B. Correcting the "charge backs" to reflect actual usage.

3. Some institutions "cover" over-expenditures in grant and contract

accounts after the termination of the grant by charging some other

institutional account and recording it as a negative expenditure

in the grant account. This usually results in one negative

transaction for that year because it is recorded some time after

the termination of all regular transactions. The problem is that

this may in effect transfer an expenditure from one account that

supports a grant activity, such as research, to one that may

primarily support academic administration, such as the dean's

office.. The amounts involved, however, are small and therefore

do not significantly affect total costs per programs. These

negative expenditures as they appear in the grant accounts should

be crossed over.

121



C
O
S
T
 
F
I
N
O
I
W
O
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

1

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
M
B
E
R

T
O

P
C
S
 
A
C
C
O
U
N
T
 
N
U
M
.
B
E
A

C
R
O
S
S
O
V
E
R
 
P
E
P
O
A
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
P

1
0
0
1
0
0

P
C
S

4
C
C
D
U
.
M
T

4
6
0
0
b
0

P
E
P
.
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
1
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

C
O
L
L
E
G
E
 
O
F
 
A
R
T
S
 
A
N
D
 
S
C
I
E
N
C
E
S

1
2
0
,
0
0
0

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

1
2
0
,
0
0
0

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

1
2
0
,
0
0
0

R
E
M
A
R
K
S

I
N
S
T
1
T
u
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
r
.
B
E
R

1
0
0
1
0
1

P
C
S

A
C
C
O
U
N
T

1
1
2
2
0
5

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0
'

-
I
N
B
I
I
T
U
T
I
O
N
 
A
C
C
O
U
N
1
 
N
A
A
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

H
I
S
T
C
P
Y
 
D
E
P
A
R
T
M
E
N
T

1
7
,
,
,
0
0
1

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

1
7
4
,
9
0
!

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
.
.
o
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

1
7
4
,
9
0
1

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
m
E
E
p

1
0
0
1
0
2

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

E
N
G
L
I
S
H
 
D
p
A
F
T
m
E
N
T

1
9
6
,
7
C
3

-
P
C
S

P
E
R
C
E
N
T
 
1
0

A
M
J
J
N
1
 
T
O

C
O
N
 
P
E
R
C
E
N
T

C
u
m
 
A
M
O
U
N
T

A
C
C
O
u
M
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
U
C
A
T
E
G

A
L
L
O
C
A
T
E
D

1
1
1
5
0
1

1
0
0
.
0
0
0

1
0
6
,
7
0
8

1
3
0
.
0
0
0

1
9
6
.
7
0
5

I
N
S
T
I
T
U
T
I
O
N
'
 
A
C
C
O
U
N
T
 
N
U
I
'
P
E
R

1
0
0
1
0
3

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
m
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

M
A
T
H
E
M
A
T
I
C
S
 
D
E
P
A
R
T
M
E
N
T

9
1
,
6
0
3

A
P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
u
m
 
P
E
R
C
E
N
T

C
v
m
 
A
M
O
L
A
T

1
\
3

A
C
C
O
U
N
T

A
L
L
r
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

r
s
a

1
1
1
7
0
1

1
0
0
.
0
0
0

0
1
,
5
0
3

1
0
0
.
0
0
0

9
1
,
6
0
3

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
'
J
:
b
E
P

1
0
0
1
0
4

P
C
S

A
C
C
7
U
N
T

1
1
0
4
0
1

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
3

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
E
E
R

1
0
0
1
0
5

P
C
S

A
C
C
O
U
N
T

1
1
1
9
0
5

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
V
A
L
A
N
C
E

B
I
O
L
O
G
Y
 
D
E
P
A
R
T
M
E
N
T

2
9
4
,
2
1
4

4
m
c
u
N
T
 
T
O

A
L
1
_
O
C
A
I
E

2
9
4
,
2
1
4

L
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
3
.
0
0
3

C
U
N
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

2
9
4
,
2
1
4

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E
S
 
D
E
P
A
R
T
M
E
N
T

1
8
6
,
3
6
9

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

1
b
c
,
3
6
9

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

1
8
6
,
3
6
5

R
E
M
A
R
K
S



C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

2

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

T
O

P
C
S
 
A
C
C
O
u
N
T
 
N
U
M
B
E
R

C
=
.
O
S
S
a
v
E
R
 
R
E
P
O
A
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
M
G
E
R

1
0
0
2
0
0

P
C
S

A
C
C
O
U
N
T

4
6
0
5
0
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
O
A
L
A
U
C
E

S
C
H
O
O
L
 
C
F
 
E
D
U
C
A
T
I
O
N

4
4
,
0
0
0

A
M
O
U
N
T
 
1
0

A
L
L
O
C
A
T
E

4
4
,
0
J
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

C
U
P
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
u
M
 
4
4
-
U
N
T

A
L
L
i
:
C
A
T
E
D

4
4
,
0
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
A
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1
0
0
2
0
1

E
L
E
M
E
N
T
A
R
Y
 
E
D
U
C
A
T
I
O
N
 
D
E
P
A
R
T
M
E
N
T

P
C
S

A
C
C
O
U
N
T

1
1
0
5
0
2

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

1
7
t
,
5
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

1
0
0
2
3
2

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

.
C
U
M
 
A
m
O
U
N
T

A
L
L
O
C
A
T
E
D

1
7
6
,
5
0
0

1
7
6
,
5
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
J
N
1
 
N
A
*
:
E
.

S
E
C
:
I
N
L
-
A
R
Y
 
E
D
U
C
A
T
I
O
N
 
D
E
P
A
R
T
M
E
N
T

P
C
S

P
E
R
C
E
N
T
 
T
O

A
.
1
,
L
Y
,
T
 
7
3

C
U
.
'
.
 
P
E
R
C
E
N
T

A
C
C
e
u
%
7

A
L
L
O
C
A
T
E

A
L
L
D
C
A
T
=

A
L
L
O
C
A
T
E
D

1
1
0
8
0
3

1
0
0
.
0
0
0

1
9
2
,
3
5
6

1
0
u
.
3
0
0

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1
9
2
,
3
5
a

C
U
m
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

1
9
2
,
3
5
A

R
E

M
A

R
K

S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
O
P
.
B
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
l
E

A
C
C
C
U
N
T

1
0
0
2
0
3

6
H
y
S
I
C
A
L
 
E
D
U
C
A
T
I
O
N
 
D
E
P
A
R
T
M
E
N
T

P
C
S

A
C
C
O
J
N
T

1
1
0
9
3
5

P
E
R
C
E
N
T
 
T
O

-
L
A
L
L
C
C
U
E

1
0
0
.
0
0
0

A
T
-
l
u
'
W
 
T
O

A
L
L
O
C
A
T
E

5
2
,
7
2
7

C
O
N
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

5
3
,
7
2
7

5
3
,
1
2
7

R
P
4
A
c
'
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
P
B
E
D

-
1
0
0
3
0
0

P
C
S

A
C
C
O
U
N
T

4
6
0
5
0
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
4
 
M
E

A
,
;
L
O
U
N
T
 
o
A
L
A
,
I
C
E

S
C
H
O
O
L
 
O
F
 
3
U
S
I
N
E
S
S

4
5
,
2
0
0

T
O

A
L
L
J
L
A
T
E

4
,
6
,
2
3
0

C
U
N
 
P
E
R
C
E
N
T

A
L
L
D
C
A
I
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
G
L
A
T
E
D

4
5
,
2
0
0

R
E

M
A

R
K

S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
M
u
M
S
E
R

1
0
0
3
0
1

P
C
S

A
C
C
O
U
N
T

1
1
0
5
0
2

P
E
P
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

A
C
C
O
U
N
T
I
N
G
 
D
E
P
A
R
T
M
E
N
T

5
3
,
6
2
9

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

53
, 6

9

C
U
l
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

5
3
,
6
2
9

I
.
E
M
A
R
K
S



C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
N
N
G

S
A
:
4
P
L
E
 
C
R
J
S
S
G
V
E
R

P
A
G
E

3

I
N
S
T
I
T
U
T
I
O
N
 
;
.
C
C
O
U
N
T
 
N
O
M
b
E
R
.

T
0

P
C
S
 
A
C
C
O
U
N
T
 
'
U
M
B
E
R

C
P
O
S
S
O
v
E
R

I
N
S
T
I
T
U
T
M
 
A
C
C
O
U
N
T
 
N
U
m
5
E
R

1
0
0
3
0
2

P
C
S

A
C
C
O
U
N
T

1
1
2
2
0
4

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

!
N
S
T
I
T
U
T
I
C
A
 
A
C
C
U
N
T
 
N
A
M
E

A
C
C
C
L
P
,
T
 
6
A
L
i
.
N
C
E

E
C
O
N
C
I
C
S
 
O
F
P
:
,
R
T
E
N
T

1
0
t
,
,
6
7
3

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

t
)
,
 
7
3

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
m
u
l
v
d
E
R

1
0
0
3
0
3

P
C
S

A
C
C
O
U
N
T

1
1
0
5
0
q

P
E
R
C
E
N
T
 
T
O

A
L
L
C
C
A
T
F

l
u
Q
.
j
0
0

C
U
.
 
P
R
R
C
E
T

A
L
L
O
C
N
T
E
D

1
0
u
.
0
3
0

C
U
 
A
 
A
m
O
U
N
T

A
L
L
O
C
A
T
E
D

1
0
6
,
6
7
8

k
c
y
.
A
R
;
s

/
N
S
T
/
T
u
T
I
C
N
 
A
C
C
O
U
N
T
 
N
i
o
l
E

A
c
c
c
v
.
r
 
3
4
L
4
N
C
E

1
A
R
<
E
T
I
N
.
7
,
 
2
P
A
R
T
;
4
E
N
T

5
6
,
S
5
?

A
m
C
J
N
T
 
T
(

A
L
L
O
C
:
4
T
E

5
6
,
6
5
9

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

1
0
0
S
0
0

C
O

P
C
4
C
F
:
N
T

A
L
L
O
C
T
R
O

1
0
0
.
0
0
0

C
U
.
 
.
:
"
C
U
N
T

A
.
.
 
L
O
C
A
T
E
)

I
N
S
T
I
T
u
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
%
C
E

S
R
A
D
U
A
T
E
 
S
C
H
O
O
L

4
0
,
9
1
0

P
C
S

P
E
P
c
u
i
r
 
T
o

A
1
7
:
U
N
T
 
1
0

C
U
'
-
I
 
P
E
R
C
E
N
T

C
U
1
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
t
C
A
T
E

A
L
L
O
C
4
T
:

.

A
L
L
7
2
C
A
T
E
0

A
L
L
,
;
O
A
T
E
O

4
6
0
0
4
0

1
0
0
.
)
C
 
O

1
0
0
.
0
J
0

R
.
M
A
=
K
S

I
N
S
T
I
T
U
T
I
G
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

/
0
0
q
0
0

P
C
S

A
C
C
O
U
N
T

1
4
0
0
0
0

P
E
R
C
E
N
T
 
T
O

A
L
L
C
T

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
C
u
N
T
 
6
4
L
A
N
C
E

E
X
T
E
N
S
I
O
N
 
D
I
V
I
S
I
O
N

1
0
M
,
7
0
3

A
M
O
U
N
T
 
T
O

A
L
L
L
!
C
A
T
E

1
0
h
,
7
0
S

C
U
M
 
P
E
R
C
E
W
r

A
L
L
O
C
A
T
E
D

1
0
0
.
u
9
C

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

1
0
3
,
7
0
8

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
3
U
N
T

1
0
2
1
0
0

P
C
S

A
C
C
O
U
N
T

5
1
7
1
1
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
J

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
g
o
,
i
T

s
T
O
D
E
T
 
N
E
4
S
P
A
P
E
R

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

3
0
,
6
0
G

P
E
:
i
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

A
C
C
O
U
N
T
 
I
:
A
L
A
%
C
E

3
0
,
6
0
0

LA
JM

 A
M

C
U

N
T

A
L
L
O
C
A
T
E
D

3
0
,
6
0
0

R
E
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
O
w
n
t
E
P

1
0
2
2
0
0

P
C
S

A
C
C
O
U
N
T

5
2
0
0
0
0

P
E
R
C
E
N
T
 
T
O

A
L
L
C
C
A
T
E

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
I
 
N
I
N
E

A
C
C
O
U
N
T
 
2
4
L
A
N
C
E

R
E
m
E
0
T
A
L
 
S
K
I
L
L
S
 
C
E
N
T
E
R

3
2
,
5
5
.
0

A
M
.
J
U
N
T
 
T
J

A
L
L
J
C
A
T
E

3
2
,
5
5
0

c
u
m
 
P
E
R
C
E
N
T

A
L
L
,
I
C
A
T
E
L

1
0
0
.
0
0
0

C
U
M
 
4
n
U
N
T

A
L
L
O
C
A
T
E
D

3
2
,
5
5
0

R
E
m
A
P
K



0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
S
 
P
R
I
N
C
I
P
L
E
S

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

I
N
S
T
I
T
U
T
I
:
3
N
 
A
L
C
O
u
N
T

.
J
r

E
R

T
O

P
C
S
 
.
.
:
C
C
O
U
N
T
 
N
j
M
3
E
R

C
R
S
S
O
V
E
i
z
 
R
E
0
O
R
T

P
A
G
E

4

I
N
S
T
I
T
U
T
I
J
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

1
0
2
3
0
0
0
1

C
E
N
T
R
A
L
 
L
I
0
P
A
R
Y
-
S
A
L
A
R
I
E
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E
.

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

P
C
S

7
E
,
,
C
E
:
-
!
T
 
T
O

A
C
C
C
J
N
T

A
L
L
L
:
C
T
E

4
1
0
0
0
0

1
0
0
.
1
7
,
0

A
m
m
.
I
T
 
T
O

'
,
.
L
L
O
C
A
T
E

7
2
,
0
3
0

C
U
M
 
P
E
A
C
7
-
:
N
T

A
L
L
C
L
A
T
E
0

1
1
0
'
.
0
0
0

C
u
m
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
°

7
2
,
0
0
0

7
2
,
0
0
n

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

1
0
2
3
3
0
0
2
'

P
C
S

A
C
C
r
i
u
'
J
T

P
E
R
C
E
N
T
 
T
O

A
L
L
o
C
I
J
E

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
%
C
E

C
E
N
T
R
A
L
 
L
I
B
R
A
R
Y
-
W
A
G
E
S

6
1
,
2
3
0

-
A
m
O
U
N
T
 
T
O

1
:
L
L
G
C
4
T
E

C
A

M
 P

E
R

LE
N

T
A
L
L
O
C
A
T
E
D

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

R
E
M
A
R
K
S

4
1
0
0
3
0

1
0
G
.
3
0
1

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
 
N
T

0
1
,
2
C
,
0

1
0
0
.
0
0
0

I
n
T
I
T
J
T
I
O
N
 
A
C
C
S
u
N
T
 
N
O
.
1
3

f
-
1
,
2
0
0

A
C
C
I
J
N
T
 
B
A
L
A
%
C
E

1
0
2
3
0
0
0
3

C
E
N
T
R
A
L
 
L
I
3
R
A
R
Y
-
S
U
P
P
L
I
E
S
 
A
N
O
 
E
X
P
E
N
S
E
S

5
,
7
0
0

P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
U
M
 
P
E
R
C
E
N
T

C
U
M
 
A
M
O
J
N
T

R
E
P
A
R
K
S

A
C
C
n
U
N
T

A
L
L
C
C
A
T
E

A
L
L
0
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

4
1
0
0
3
0

1
0
0
.
0
0
0

5
,
7
0
0

1
0
6
.
0
)
0

5
,
7
0
0

I
N
S
T
I
T
J
T
I
O
N
 
A
C
C
J
O
 
\
T

I
N
S
T
I
T
U
T
I
G
%
 
A
C
C
O
U
N
T
 
N
A
 
I
t

A
C
C
O
U
N
T

B
A
L
A
 
N
C
E

1
0
2
3
3
0
0
4

C
E
N
T
,
:
A
L

5
,
0
3
0

P
C
S

P
E
R
C
E
N
T

A
M
O
U
N
T
 
T
i

C
O
N
 
P
E
R
C
E
N
T

C
U
M
 
A
M
J
U
O
T

R
E
m
A
R
K
S
.

A
C
C
O
U
N
T

-
A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

4
1
0
0
0
0

1
0
0
.
0
0
0

5
,
0
0
0

1
0
0
.
0
0
0

9
,
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
_
I
e
E
r
.
.

1
0
2
3
3
0
2
1

P
C
S

A
C
C
O
l
y
!
T

4
1
0
0
5
0

P
R
R
C
E
1
.
T
 
T
O

A
L
L
L
C
A
T
E

1
0
5
.
5
0
5

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
1
M
T

A
C
C
O
U
N
T
 
J
A
L
A
N
C
E

C
E
N
T
R
A
L
 
L
I
B
R
A
,
:
Y
-
C
O
L
L
E
C
T
I
O
N
:
,

8
4
,
1
0
3

A
m
l
u
i
:
T
 
T
2

.
-
.
L
.
L
!
!
c
A
T
E

2
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
3
3

C
U
m
 
A
4
 
1
C
U
N
T

A
L
L
O
C
A
T
E
D

8
4
,
1
0
3

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
B
E
P
.

1
0
2
3
0
3
2
7

P
C
S

A
C
C
O
U
N
T

4
1
0
0
0
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
)

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

C
E
N
T
R
A
L
 
L
I
B
E
.
A
R
Y
-
S
U
4
S
C
P
I
P
T
I
O
N
S

2
,
1
0
0

-
A
M
O
U
N
T
-

T
O

A
L
L
O
C
A
T
E

2
,
1
0
0

C
o
N
 
P
E
R
C
E
N
T

A
L
L
J
C
A
T
E
0

1
0
0
.
3
0
0

C
U
m
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

2
,
1
0
0

g
E
!
,
:
A
R
K



C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
p
R
P
,
C
I
P
L
E
S
 
:
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

R
A
G
E

5

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
:
T
 
N
U
M
B
E
R

T
o

P
C
S
 
A
C
C
O
U
N
T
 
N
U
m
S
E
R

C
U
S
S
O
v
E
R
 
R
E
P
O
R
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R
.

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1
0
2
3
0
3
'
3

C
E
N
T
R
A
L
 
L
i
d
p
4
R
y
-
E
3
I
N
D
I
N
G

3
,
0
4
9

P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
u
m
 
P
E
R
C
E
N
T

C
u
m
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

.
.
L
L
0
L
.
A
T
E

A
L
L
O
C
A
T
,
E
D

A
L
L
O
C
A
T
E
D

4
1
0
0
6
0

1
o
o
.
o
c
o

3
,
C
4
9

1
0
0
.
0
3
0

3
,
0
4
9

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
u
N
T
 
N
u
,
-
:
B
E
R

1
0
2
4
0
1

P
C
S

A
C
C
O
U
N
T

6
3
E
2
2
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

R
E
G
I
S
T
R
A
R

A
:
!
O
u
r
l
 
T
O

A
L
L
O
C
A
T
E

3
2
,
5
0
0

E
 .A

S
K

S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

.

A
c
C
O
u
N
T
 
h
A
L
A
0
.
C
E

3
2
,
5
0
0

L
u
m
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
3
0

C
u
m
 
A
m
o
u
N
T

A
L
L
O
C
A
T
E
D

:
3
2
,
5
0
3

R
E

M
A

R
K

S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
m
B
E
r

1
0
2
4
0
2

P
C
S

A
C
C
O
U
N
T

5
.
0
0
0
0
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
3
0
.
9
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
A
E

A
C
C
O
U
N
T
 
B
A
L
A
?
:
C
E

D
E
A
N
 
O
F
 
S
T
U
D
E
N
T
S

3
0
,
3
0
0

A
,
o
u
N
T
 
T
o

A
L
L
O
C
A
T
E

3
0
,
3
0
0

C
u 

M
 P

E
R

C
E

N
T

A
LL

O
C

A
T

E
D

10
0.

00
0

C
U
'
-
 
A
m
O
U
N
T

A
L
L
O
C
A
T
E
D

3
0
,
3
0
0

R
E
m
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
:
.
E
E
R

1
0
2
4
0
3

T
N
S
T
I
T
u
T
I
O
N
 
A
C
C
O
U
N
T
 
%
A
l
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

S
T
U
O
E
T
4
7
-
 
H
E
A
L
T
H
 
S
E
R
V
I
C
E

7
,
6
C
0

P
C
S

P
E
R
C
Z
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
u
m
 
P
E
R
C
E
N
T

C
U
M
 
A
m
O
u
N
T

A
C
C
O
u
N
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

.

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D
-

5
5
7
3
2
0

1
0
0
.
0
0
0

7
6
,
B
0
0
 
!
-
_
:
-
-
-

1
0
3
.
0
0
0

7
3
,
6
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
m
d
E
R

1
0
2
4
0
4

I
N
S
T
I
T
U
T
I
O
N
 
A
L
C
O
u
N
T
 
N
A
M
E

A
C
C
O
u
%
7
 
B
A
L
A
N
C
E

C
O
U
N
S
E
L
I
N
G
 
C
E
N
T
E
R

4
1
,
5
0
0

P
C
S

P
E
R
C
E
N
T
 
T
O

-
.

A
M
-
U
U
;
1
 
T
O

C
U
m
 
P
E
R
C
E
N
T

C
U
M
 
A
m
d
U
N
T

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E
'

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

5
3
0
0
0
0

1
0
0
.
0
0
0

4
1
,
E
0
0

1
0
0
.
0
3
0

-
4
1
,
5
0
0

R
E

M
A

R
K

S
 -

IN
S

T
IT

U
T

IO
N

 A
C

C
O

U
N

T
 N

iii
,d

E
P

IN
S

T
IT

U
T

IO
N

 A
C

C
O

U
N

T
 N

A
M

E
.

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1
0
2
4
0
5

F
I
N
A
N
C
I
A
L
 
A
I
D
S
 
O
F
F
I
C
E

2
3
,
2
0
0

P
C
S

P
E
R
C
E
N
T
 
T
O

A
m
o
u
N
T
 
T
O

A
C
C
O
U
N
T

A
L
L
L
C
A
T
E

A
L
L
C
,
C
A
T
E

5
4
0
0
0
0

1
0
0
.
0
0
0

_

2
3
,
2
0
0

'

C
u
m
 
P
E
R
C
E
N
T

A
L
L
O
C
A
r
E
D

1
0
0
.
0
0
0

C
U
M
 
A
m
O
u
A
T

A
L
L
O
C
A
T
E
D

2
3
,
2
0
0

P
E

Y
A

R
K

S



0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

C
C
S
T
 
F
I
N
D
:
O
r
;
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
P
.
B
E
R

T
O

.
P
C
S
 
A
C
C
0
1
X
.
T
 
N
J
M
3
E
R

C
D
3
S
S
O
V
E
R
 
R
E
P
O
R
T

P
A
G
E

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

I
N
S
T
I
T
U
T
I
O
N
 
-
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1
0
2
5
0
1

-

P
H
Y
S
I
C
A
L
 
P
L
A
N
T
 
D
I
R
E
C
T
O
R

2
3
,
6
0
0

P
C
S

A
C
C
O
U
N
T

6
5
8
3
2
0

P
E
R
C
E
N
T
 
T
O

A
L
L
C
C
A
T
C

.
1
0
0
.
r
:
0
0

A
m
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

.
2
3
,
6
0
0

C
U
M
 
P
E
R
C
E
N
T

A
L
L
o
L
.
2
.
T
E
3

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
7
,
-
3
 
E
P

1
0
2
5
0
2

P
C
S

A
C
C
O
U
N
T

6
5
P
7
.
4
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
,
4
,
0
0
0

C
J
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

2
3
,
6
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

C
u
S
T
O
D
I
A
L
 
S
E
R
V
I
C
E
S

9
z
,
5
0
o

A
M
J
'
J
N
T
 
T
g

A
L
L
O
C
A
T
E

3
2
,
5
0
0

C
u
m
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

9
2
,
5
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
S
P

1
0
2
5
0
3

P
C
S

A
C
C
O
U
N
T

5
5
2
3
2
0

P
E
'
-
)
.
C
F
N
T

T
O

L
L
C
C
A
T
E

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
I
 
N
A
A
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

B
U
I
L
D
I
N
G
 
M
A
I
N
T
E
N
A
N
C
E

6
2
,
9
0
0

A
M
0
O
N
T
 
T
a

A
L
L
O
C
A
T
E

6
2
,
9
0
0

C
U
M
 
P
E
C
E
N
T

A
L
L
O
C
A
T
E
D

1
3
0
.
0
0
0

C
U
m
 
A
O
u
N
T

A
L
L
O
C
A
T
E
D

6
2
,
9
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
m
B
E
R

1
0
2
5
0
4

D
C
S

D
E
F
.
:
C
E
N
T
 
T
O

A
C
C
O
U
O
T

A
L
L
O
C
A
T
E

6
5
8
3
1
 
0

1
0
0
.
3
0
0

U
T
I
L
I
T
I
E
S

t
.
.
O
u
N
T

A
L
L
O
C
A
T
E

6
1
,
7
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
E

-

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

C
u
m
 
D
E
S
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
3
.
0
0
0

C
u

A
m
O
u
N
T

A
L
L
O
C
A
T
E
D

6
1
,
7
0
0

t
I
,
7
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
W
,
B
E
R

1
0
2
5
0
6

D
C
S

-

A
C
C
;
:
u
N
T

6
4
8
2
5
0

D
E
R
U
:
,
7
 
T
O

t
_
L
r
c
.
I
T
E
,

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

V
E
H
I
C
L
E
S

m
A
J
O
R
 
E
Q
U
I
P
M
E
N
T

4
2
,
3
0
0

A
m
:
'
A
A
T
 
T
o

A
:
L
O
C
A
T
E

=
C
:
3
0
u

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
m
B
E
R

1
0
2
5
0
7

?
C
s

P
E
;
C
E
N
T
 
T
O

_
A
C
C
O
U
N
T

A
L
L
C
C
A
T
E

6
4
8
1
7
0

1
0
0
.
0
0
0

C
U
"
 
P
E
;
C
:
I
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
u
m
 
z
:
M
O
u
N
T

A
L
L
O
C
A
T
E
D

4
2
,
3
0
0

E
M
A
R
K
S

I
N
S
T
I
T
u
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
m
E

P
O
L
I
C
E
 
A
N
D
 
W
A
T
C
H
M
E
N

A
M
O
U
N
T
 
1
3

A
L
L
2
C
A
T
E

3
 
1
,
4
4
6

C
u
m
 
D
E
=
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

A
C
C
O
U
N
T
 
B
A
L
A
5
:
C
E

2
1
,
4
4
6

-
-
C
u
m
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

3
1
,
4
4
6

k
E
m
A
R
K
S



C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
-
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

7

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

T
O

P
C
S
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

C
R
O
S
S
O
V
E
R
.
 
R
E
P
O
R
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

1
0
2
5
0
8

P
C
S

A
C
C
O
U
N
T

6
5
8
3
2
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
3
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

P
R
O
P
E
R
T
Y
 
I
;
J
S
U
P
A
N
C
E

1
7
,
2
8
0

A
m
o
u
N
T
J
O

A
L
L
O
C
A
T
E

1
7
,
2
8
0

C
U
M
 
P
E
R
C
E
N
T

.
A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
.
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

1
7
,
2
8
0

F
E

 M
A

R
 K

S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
M
U
4
O
E
R

1
0
2
6
0
1

P
C
S

A
C
C
O
U
N
T

6
1
8
1
1
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
1
E
.

A
C
C
O
U
N
T
 
B
A
L
A
W
.
E

G
O
V
E
R
N
I
N
C
,
 
B
O
A
R
D

3
,
5
0
0

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

3
,
6
0
0

C
U
M
 
P
E
A
C
E
N
T

A
L
L
O
C
A
T
F
O

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

3
,
6
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R
.
,
,

1
0
2
6
0
2

P
C
S

A
C
C
O
U
N
T

6
1
8
1
1
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

I
N
s
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
8
A
L
A
\
C
E

P
R
E
S
I
D
E
N
T
S
 
O
F
F
I
C
E

4
6
,
2
0
0

A
m
O
u
:
4
T
 
-
1
0

A
L
L
O
C
A
T
E

L
6
,
2
0
0

C
U
M
 
P
E
A
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
L
P
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

4
6
,
2
0
o

R
E

M
A

R
K

S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
N
R
E
S

1
0
2
6
0
3

P
C
S

A
C
C
O
o
N
T

6
1
3
1
1
0

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
'
J
A
N
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1.
C

tU
E

;4
1C

 V
IC

E
PR

E
SI

D
E

N
T

.
4
0
,
4
0
0

A
m
o
u
.
i
T
 
T
O

A
L
L
I
I
C
T
E

.
4
0
,
4
0
0

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
o

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

4
0
,
4
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
m
8
E
P

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
6
A
L
A
N
C
E

1
0
2
6
0
4

-

V
I
C
E
 
P
R
E
S
I
D
E
N
T
 
P
O
P
.
 
B
U
S
I
N
E
S
S
 
A
F
F
A
I
R
S

P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
O
N
 
P
E
 
C
E
N
T

C
U
M
 
A
M
O
U
N
T

.
A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

6
1
E
1
1
0

1
0
0
.
3
0
0

4
6
,
5
0
0

1
0
0
.
0
0
0

4
6
,
5
0
0

4
6
,
5
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
O
T
O
N
 
A
C
C
O
U
N
T
 
N
u
6
E
P

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
P
L
,
A
:
I
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1
0
2
6
0
5

.
L
E
G
A
L
 
C
O
U
N
S
E
L

6
,
7
5
0

P
C
S

A
C
C
O
U
N
T

6
1
8
1
3
0

P
E
R
U
:
N
r
 
T
O

A
L
O
C
A
1
F
.

0
0
.
0
0
0

W
U
N
T
 
T
O

A
L
L
O
C
A
T
E

.

6
,
7
5
.
0

c
u
m
 
O
n
a
i
i
f

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

6
,
7
5
0



C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
;
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
,
J
E
R

T
o

P
C
S
 
A
C
C
o
U
N
T
 
!
%
U
m
B
E
-
1

C
.
P
.
J
S
S
O
V
E
K
 
R
E
?
E
;
1
7

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
3
E
R

1
0
2
8
0
1

P
C
S

A
C
C
O
U
N
T

6
7
3
1
0
0

P
E
R
C
E
N
T
 
T
O

!
O
_
U
X
A
T
F

1
0
.
o
0
,
3

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
%
C
E

A
L
U
M
N
I
 
O
F
F
I
C
E

3
0
,
5
0
0

A
m
o
u
N
T
 
T
O

I
L
L
D
L
A
T
E

3
0
,
9
0
0

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
)
0

C
U
M
 
A
Y
O
U
N
T

A
L
L
O
C
A
T
E
D

3
3
,
-
1
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
c
c
n
O
w
l

1
0
2
5
0
2

P
C
S

A
C
C
O
u
N
T

6
2
E
2
1
0

P
E
R
C
E
r
T
 
T
O

A
L
L
O
C
A
T
E

.
1
0
0
.
3
G
O
,

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
a
A
L
4
:
,
:
c
E

A
C
C
O
U
N
T
I
N
G
 
O
F
F
I
C
E

5
2
,
9
4
1

A
M
O
U
N
T
 
T
O

t
L
L
O
C
A
T
E

5
2
,
;
4
1

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

5
2
,
9
4
1

.

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
%
F
.
E
c

1
0
2
8
0
3

P
C
S

A
C
C
O
U
N
T

L
i

j
_

6
3
5
2
2
0

I
N
A
O

0

I
N
S
T
I
l
u
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

B
U
L
L
E
T
I
N
S
 
A
N
D
 
C
A
T
A
L
O
G
U
E
S

A
M
O
U
N
T
 
T
O

C
u
i
.
J
.
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E

.
A
L
L
O
C
A
T
E
D

3
5
,
0
0
3

1
0
0
.
0
0
0

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

'
.
3
5
1
P
c
,
)

C
L
p
i
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

3
5
,
8
0
3

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
M
;
E
R

I
N
S
T
I
T
u
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
0
A
L
A
N
C
E

1
0
2
3
0
4

C
O
m
m
E
N
C
D
,
E
N
T

3
,
3
0
0

a
P
C
S

A
C
C
O
T
J

U
D

6
7
3
1
0
0

P
E
R
C
I
N
T
 
T
O

A
L
L
'
C
'
I
T
E

1
0
0
.
0
0
0

A
'
'
.
0
n
T
 
T
1

I
L
L
O
C
I
T
E

3
,
3
0
0

C
U
"
 
P
,
7
,
-
<
:
N
T

A
L
L
J
C
:
.
T
E
D

1
0
0
.
3
0
0

C
u
m
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

3
,
3
0
0

R
E
,
1
;
.
;
.
K
S

I
N
S
T
I
T
U
T
I
O
4
 
A
C
C

1
0
2
8
0
5
5
1

'

q
T
 
;
t
0
0
1

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

M
W
I
N
G
 
A
N
O
 
R
E
P
R
O
J
U
C
T
I
O
N

1
6
,
8
0
0

o
c
s

p
.
,
,
c
,
,
.
N
T
 
T
O

A
M
O
U
\
T
 
T
.
3

C
u
"
 
.
P
E
R
C
E
0
*

C
U
M
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

6
4
P
2
5
3

1
0
0
.
0

1
8
,
8
0
0

1
0
0
.
0
0
0

1
5
,
5
0
0

R
E
M
A
R
K
S

P
:
S
T
I
T
u
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
E
R

1
0
2
2
0
5
5
2

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
A
m
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

,
M
A
I
L
 
A
N
D
 
D
I
S
T
R
I
B
U
T
I
O
N

3
,
4
B
0

P
C
S

'
P
E
R
C
E
N
T
 
T
o

A
M
O
U
N
T
 
T
O

C
u
m
 
P
E
R
C
E
N
T

C
o
r
d
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

6
4
8
2
5
1
-

1
0
0
.
3
0
0

3
,
4
6
0

1
0
0
.
0
0
0

3
,
4
8
0

k
E
m
A
R
K
S



C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
I
 
:
=
I
N
O
I
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T

T
O

.
P
C
S
 
A
C
C
O
U
N
T
 
N
M
B
E
R

C
I
I
S
S
O
V
E
k
 
R
.
E
P
O
R
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
F
E
R

1
0
2
8
0
5
5
3

T
E
L
E
P
H
O
N
E

P
C
S

A
C
C
O
U
N
T

6
4
8
7
5
2

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

A
M
T
!
U
N
T
 
T
O

A
'
L
D
L
A
I
P

5
,
2
6
5

0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
.
 
M
A
N
E

A
C
C
U
u
N
T

5
,
2
4
5

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
:
4
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

8
,
2
6
,
5

R
E

M
A

R
K

S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
T
'
 
6
E
;

1
0
2
3
0
5

P
C
S

P
E
R
C
E
N
T
 
T
O

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

5
3
8
1
6
0

1
0
0
.
0
0
0
.

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T

N
:
.
1
.
-
1
.
7
:

A
C
C
O
U
!
 
.
T
 
r
i
L
A
'
,
C
E

L
I
A
B
I
L
I
T
Y
 
I
\
S
U
I
,
A
,
:
C
E

1
4
,
6
8
6

M
'
O
U
L
'
T
 
T
O

A
L
L
O
C
A
T
E

1
4
,
6
3
9

C
O
N
 
P
E
R
C
E
N
T

A
L
L
0
'
.
.
.
4
T
E
0

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

.

A
L
L
C
C
A
T
E
D

1
4
,
6
8
8

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
T
O
E
F
.

1
0
2
3
0
7

P
C
c

A
C
C
O
U
N
T

6
7
3
1
0
0

p
F
R
C
E
N
T
 
T
O

A
L
L
C
L
A
I
E

1
0
0
.
0
0
0

R
E

M
A

R
K

)
.

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
:
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

M
E
,
1
8
E
P
S
P
I
P
S

1
6
,
2
1
5

.
A
N
;
u
0
N
T
 
T
O

A
L
L
:
C
t
I
c

1
6
7
2
!
F

C
U
"
 
P
E
R
C
E
N
T

I
L
L
:
.
;
C
A
T
E
D

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
m
8
E
R

1
0
2
8
0
8

C
U
M
 
A
M
O
U
N
T

1
5
,
2
1
8

R
E

:A
k.

.(
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
D
L
P
i
T
 
N
A
4
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

P
U
B
L
I
C
A
T
I
O
N
S
 
P
U
 
?
.
C
H
A
S
E
 
A
N
D
 
S
U
d
S
C
P
I
P
T
I
O
N
S

8
6
0

P
C
S

P
E
R
C
E
N
T
 
T
O

4
4
,
7
'
U
N
T
 
T
O

C
O
N
 
P
E
R
C
E
N
T

C
U
M
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
C
A
T
.
7
.

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
'
3
0

A
L
L
O
C
A
T
E
D

6
7
8
1
0
0

1
0
0
.
0
n
0

8
E
0

1
0
0
.
3
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
E
R
.

1
0
2
8
0
9

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
.
4
E

A
C
C
O
U
N
T
 
b
A
L
A
7
:
C
E

p
u
a
L
l
c
 
R
E
L
A
T
I
O
N
S
 
O
F
F
I
C
E

2
4
,
1
5
7

P
C
S

P
E
R
C
E
N
T
 
T
O

4
Q
O
T
 
T
O

C
U
M
 
P
E
R
C
E
N
T

C
U
M
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

6
7
8
1
0
0

1
0
0
.
0
0
0

2
4
1
1
5
7

1
0
0
.
0
0
0

2
4
,
1
5
7

.

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
m
e
E
:
:

1
0
2
3
1
0
-

P
C
S

A
C
C
O
U
N
T

6
1
8
1
2
0

P
E
R
C
E
N
T
.
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

.
 
I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
'
O
.
 
N
A
M
E

I
N
S
T
I
T
U
T
I
O
N
A
L
 
R
t
-
L
S
E
A
'
k
C
H

A
l
r
m
w
i
T
o

A
L
L
O
C
A
T
E

3
5
,
4
3
3

c
u
m
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

L
C
C
C
U
N
T
 
b
A
L
A
N
E
E

3
5
,
A
3
3

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

3
5
,
4
8
3

R
E
M
A
c
.
K
.
)



.
-
I

G
O

P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
U
M
 
P
E
4
C
F
N
T

C
U
M
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

N
L
L
O
C
T
E
D

5
5
7
3
1
0

1
0
3
.
0
0
0

1
7
,
7
0
3

1
3
3
.
0
0
0

1
7
,
7
0
0

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

-

1
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
t
j
t
i
m
5
E
s

'
O
t C
R
O
S
S
O
V
E
R
 
R
E
P
O
R
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
m
B
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
8
A
L
A
;
;
C
E

1
0
2
8
1
1

C
O
M
P
U
T
I
N
G
 
C
E
N
T
E
R

'

2
3
8
,
2
5
9

.

.

P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
U
M
 
P
E
R
C
E
N
T

C
U
M
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
U
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
 
-
T
E
D

4
4
0
0
0
0

1
0
0
.
0
0
0

2
3
8
,
2
5
9

1
0
0
.
0
3
0

2
3
8
,
2
5
9

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
t
I
U
M
O
E
P

1
0
3
0
0
1

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
A
E

A
C
C
O
U
N
T
 
c
A
L
A
N
Z
E

I
N
T
E
R
C
O
L
L
E
G
I
A
T
E
 
A
T
H
L
E
T
I
C
S

6
9
,
2
0
0

P
C
S

P
E
R
C
E
N
T
 
T
O

A
O
U
M
T
 
T
O

C
U
M
 
P
E
R
C
E
N
T

L
U
M
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

5
1
7
2
0
0

1
0
0
.
0
0
0

6
9
,
2
0
0

1
0
0
.
0
0
0

6
9
,
2
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

1
0
3
0
0
2

P
C
S

A
C
C
O
U
N
T

5
5
7
3
3
0

O
F
L
Y
'
T

A
L
L
6
C
'
,
f
r
-

1
0
0
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

R
E
S
I
C
E
N
C
E
 
H
A
L
L
S

1
9
,
5
0
0

A
M
O
U
N
T
 
T
O

A
L
L
Y
 
C
,

C
u
m
 
P
E
R
C
E
N
T

A
L
1
6
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
0
M
1

A
L
O
C
A
T
E
D

1
9
,
9
0
0

K
E
A
R
K
S

-
I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
:
I
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

1
0
3
0
0
3

.

P
0
0
1
1
 
S
E
R
V
I
C
E
S

1
7
,
7
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
:
,
F
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
'
B
A
L
A
N
C
E

1
0
3
0
0
4

S
T
U
D
E
N
T
 
U
N
I
O
N

2
8
.
3
0
0

P
C
S

A
C
C
O
U
N
T

5
1
7
1
4
0

P
E
R
C
E
N
T
 
T
O

A
W
-
C
A
T
E

1
0
0
.
0
0
0

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

2
5
,
3
0
0

L
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
3
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
A
B
E
:

-
1
0
3
0
0
5

P
C
S

A
C
C
O
U
N
T

5
5
7
3
4
0

P
E
R
C
r
w
 
f
o

A
L
L
E
N

1
F

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

4
L
L
O
C
A
 
T
E
D

2
8
,
3
0
0

R
E
M
A
R
K
S

I
N
S
T
I
T
J
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
'
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

S
T
U
D
E
N
T
 
S
T
O
R
E

6
,
6
5
0

A
M
O
U
N
T
 
T
i
)

A
L
I
Q
G
A
T
E

4
0
5
6

G
U
M
 
P
E
R
C
E
N
T

A
L
L
t
-
;
c
4
T
O

1
0
Q
0
1
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

(
1
1
8
5
1

f
.
E
M
A
R
K
S



C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

.
0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
O
S
S
O
y
.
E
.

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

1
?

P
C
S
 
A
C
C
O
U
N
T
 
N
U
m
B
E
R

C
R
O
S
S
O
V
E
R
 
R
!
:
P
C
P
,
T

P
A
G
E

1
1

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
.
N
U
M
B
E
R

2
2
0
1
0
4

P
C
S

P
E
R
C
E
N
T
 
T
O

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

2
2
0
4
 
?
2
0
1

,
1
p
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
;
.
C
C
O
U
N
T

A
C
C
O
U
N
T
 
i
A
L
A
N
C
E

m
u
T
A
T
I
O
N
 
P
R
O
J
E
C
T

A
-
1
O
U
N
t
 
t
)

A
L
L
O
C
A
T
E
T

C
U
M
 
P
E
R
C
E
N
T

4
L
6
L
4
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

4
0
,
4
1
5

4
0
,
4
1
5

r
i
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
:
J
M
T
 
N
u
Y
B
E
R

2
3
0
1
0
4
.

P
C
S

A
C
C
O
U
N
T

2
2
0
1
0
7
0
1

P
E
R
C
E
N
T
 
T
O

A
L
L
D
C
1
T
E

1
0
0
.
1
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
 
I
C

A
C
C
O
U
N
T
 
P
.
:
,
L
A
C
E

r
i
A
T
E
P
F
0
4
1
 
S
T
U
D
Y

5
0
,
0
0
0

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

5
0
,
0
0
0

,
I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
m
B
F
R

2
4
0
 
O
S

C
U
M
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

5
0
,
0
0
0

a
E
m
A
R
K
S

I
N
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
,
1
E

A
C
C
O
U
N
T
 
a
4
L
4
,
4
c
E

B
U
R
E
A
U
 
O
F
 
B
U
S
I
N
E
S
S
 
R
E
S
S
A
A
.
C
H

5
1
,
6
4
4

P
C
S

P
E
R
C
E
N
T
 
T
O

~
N
D
O
N
T
 
T
O

C
U
M
 
P
E
R
C
E
N
T

C
U
M
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
L
C
C
A
T
E

A
L
L
O
U
T
F

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

2
1
0
5
0
1
0
1

1
0
0
.
0
0
0

5
1
,
b
4
o

1
0
0
.
0
0
0

5
1
,
6
4
9

R
E

M
A

R
,6

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
P
E
=

2
5
0
,
0
B

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

B
U
R
E
A
U
 
0
7
 
B
U
S
I
N
E
S
S
 
R
E
S
E
A
R
C
H

1
0
,
9
0
0

P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
U
=
 
P
E
R
C
E
N
T

C
O
N
 
A
M
O
U
N
T

A
C
C
O
U
N
T

A
L
C
:
C
A
T
E

A
L
L
.
A
.
Z
.
T
E
0

2
1
0
5
0
1
0
1

1
0
0
.
1
 
0

1
0
,
9
0
-
,
)

1
;
;
;
;
;
.
0
.
-
)
0

1
0
,
-
n
0

:E
N

A
P

,:$

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
.
N
U
Y
B
E
R

2
6
0
1
0
0

I
N
S
T
I
T
U
T
I
U
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
6
4
L
A
N
C
E

S
T
E
R
L
I
N
G
 
L
E
C
T
U
R
E
S

P
C
S

P
E
R
C
E
N
T
 
T
O

A
M
O
U
N
T
 
T
O

C
U
'
s
 
P
E
R
C
E
N
T

A
M
O
U
N
T

A
C
C
O
U
N
T

L
L
U
)
C
A
T
E

A
L
L
O
C
A
T
E

A
L
L
O
C
A
T
E
D

A
L
L
O
C
A
T
E
D

5
1
0
1
2
0

1
0
0
.
0
0
0

1
5
,
4
1
5

1
0
0
.
0
0
0

1
5
,
4
1
5

R
E

M
A

R
K

S

I
N
S
T
.
1
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
t
p
:
B
E
R

2
7
0
1
0
0

P
C
S

P
E
R
C
E
N
T
 
T
O

A
C
C
O
U
N
T

A
L
L
O
C
A
T
E

5
2
0
0
0
0

1
0
0
.
0
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
T
.
A
M
E

A
C
C
O
U
N
T
 
B
A
L
A
'
,
C
E

E
U
R
O
 
?
E
A
N
 
E
x
P
'
:
`
S
u
A
E
 
P
R
O
G
R
A
1

2
7
,
5
5
0

A
M
O
U
N
T
 
,
T
O

A
L
L
O
C
A
T
E

2
7
,
5
5
0

C
U
M
.
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
3
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

2
7
,
5
5
0

P
E

m
A

?K
$



C
O
S
T
 
F
I
N
D
I
:
.
,
1
 
P
a
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

O
S
T
 
F
I
N
9
1
N
G
 
p
k
I
N
C
I
R
L
E
S
 
s
A
M
P
L
E
 
C
P
0
5
9
0
v
E
R

P
A
G
L

1
2

I
N
5
t
!
I
U
I
t
C

4
c
h
.
1
;
1
1
 
t
r
,
k
5
f
A

tS
T
O

A
L
t
i
3
0

C
R
0
5
5
0
v
E
R
 
R
E
P
O
R
T

I
N
S
T
I
T
U
T
I
G
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

3
2
3
0
0
1

P
C
S

A
C
C
O
U
N
T

5
1
7
2
0
0

P
E
R
C
E
N
T
 
T
o

A
L
L
J
T
A
T
E

1
0
0
.
0
0
0

I
t
T
i
T
t
L
P
N
 
A
C
C
O
U
N
T
 
N
A
A
E

-

A
C
C
O
U
N
T
 
6
A
L
A
.
C
E

I
N
T
:
I
O
C
O
L
L
E
S
I
A
T
E
 
A
T
H
L
E
T
I
C
S

2
4
8
,
6
5
0

4
M
J
U
N
T
 
T
O

A
L
L
O
C
A
T
E

C
u
m
 
P
E
R
C
E
N
T

A
L
L
O
,
A
T
E
D

1
0
0
.
J
3
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
m
B
E
R

3
3
3
0
0
2

P
C
S

A
C
C
O
U
N
T

5
5
7
3
3
0

P
E
R
L
E
N
T
 
T
O

A
L
L
O
C
A
T
E

-
1
0
0
.
0
0
0

k
E
M
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N

C
C
O
U
N
T

i
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

R
E
S
I
C
F
N
C
E
 
H
A
L
L
S

2
3
1
,
9
0
0

A
M
O
U
N
T
 
T
O

A
L
L
O
C
A
T
E

2
3
1
,
9
0
0

C
O
N
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
3
.
0
0
0

C
U
M
 
A
m
O
U
N
T

A
L
L
O
C
A
T
E
D

2
3
1
,
9
0
D

R
E
N
A
R
K
S

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

-

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
M
A
R
E

A
C
C
O
U
N
T
 
B
A
L
A
N
C
E

3
4
3
0
0
3

F
O
O
D
 
S
E
k
V
I
C
E
S

2
8
9
,
6
0
0

P
C
S

P
E
R
C
E
N
T
 
T
O

A
4
o
u
N
T
 
T
o

A
C
C
O
U
N
T

A
L
L
O
C
'
q
E

A
L
L
O
C
A
T
E

5
5
7
3
1
0

1
0
0
.
1
0
0

2
5
9
,
6
0
0

c
u
9
 
P
E
R
C
E
N
T

4
0
C
A
T
E
D

1
9
0
.
3
0
0

C
U
M
 
A
M
O
U
N
T

R
E
M
A
R
K
S

A
L
L
O
C
A
T
E
D

2
8
9
,
6
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
P
R
E
R

3
5
3
0
0
4

P
C
S

P
9
R
C
E
N
T
 
T
O

A
C
C
O
U
N
T

A
L
L
f
7
C
A
T
E

5
1
7
1
4
0

1
0
0
.
3
0
0

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
C
C
O
U
N
T
 
I
3
A
L
A
N
C
E

S
T
U
D
E
N
T
 
U
N
I
O
N

2
3
0
3
2
0

A
N
2
U
M
T
 
T
O

A
L
L
O
C
A
T
E

2
3
.
0
2
0

C
6
N
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
:
0
0
0

C
u
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

2
3
,
6
2
0

R
E
P
A
R
K
5

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
I
E
P

3
6
3
0
0
5

P
C
S

A
C
C
O
U
N
T

5
5
7
3
4
0
,

P
E
R
C
E
N
T
 
T
O

A
L
L
O
C
A
T
E

1
0
0
.
0
0
0

d
4
.

,
S
T
i
t
O
t
I
O
N
 
1
4
1
0
.
4
1

A
C
C
C
U
.
,
4
 
J
A
L
A

.
r
u
p
o
T
 
s
i

1
6
5
0
.
0
u

A
A
O
u
:
,
T
 
T
O

A
L
L
O
C
A
T
E

1
5
5
,
1
6
0

C
u
m
 
P
E
R
C
E
N
T

A
L
L
O
C
A
T
E
D

1
0
0
.
0
0
0

C
U
M
 
A
M
O
U
N
T

A
L
L
O
C
A
T
E
D

1
5
5
,
1
o
0

R
E
M
A
R
K
S



C
F
P
0
b
 
C
O
N
T
R
O
L
 
T
n
T
A
L
S

I
N
S
T
I
T
U
T
I
O
N
 
-

C
O
S
T
 
F
I
N
D
I
N
G
 
n
I
N
C
I
P
L
E
S
 
S
A
!
.
"
.
P
L
E
,
C
R
O
S
S
O
V
E
R

i
t
l
 
t
.
C
T
I
V
I
T
Y
 
D
A
T
E
 
-
 
0
4
/
0
1
/
7
1

N
)
.

'
?

V
3
S
T
1
T
U
T
I
O
 
7
0
,
A
,
:
S
C
T
I
O
N
S
 
R
E
 
A
n

7
1

'
F
 
I
N
S
T
U
U
T
1
1
N
 
A
C
C
y
r
a
 
!
!
P
.
'
A
E
S

-
t
F
:
0

7
1

O
F
 
D
C
5
 
,
,
Q
.
S
S
D
v
E
;
(
 
T
=
4
%
s
A
c
T
1
 
\
s
 
F
.
A
1
)

7
1

r
F
 
P
C
S

=
=
c
:
I
p
o
s
 
w
-
z
I
T
T
i
:
"
4

7
1

3
.
 
O
F
 
L
I
N
,
,
S

5
7
2

N
O
.
 
O
F
 
I
N
?
u
l
 
7
:
4
*
.
C
1
1
0
7
1
s
,



0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

T
O

P
C
S
 
A
C
C
O
U
N
T
 
N
U
M
6
E
R

C
R
a
S
S
O
V
E
R
 
R
E
P
O
R
T

P
C
S

T
O
T
A
L

1
1

1
,
5
9
3
,
5
4
4

1
4

1
0
.
5
,
7
0
9

2
1

5
2
,
5
4
9

2
2

9
0
,
4
)
5
.

4
1

2
3
6
,
1
4
9

4
4

2
3
6
,
2
5
9

4
6

2
5
1
,
1
1
9

5
0

3
0
,
3
0
0

5
1

4
1
4
,
0
2
5

5
2

6
0
,
1
0
0

5
3

4
1
,
3
0
0

5
4

2
1
,
2
0
0

5
5

7
9
9
,
9
1
0

6
1

1
7
R
,
9
3
3

6
2

5
2
,
9
4
1
 
-

6
3

8
2
,
9
4
1

6
4

1
0
4
,
0
5
1

6
5

2
5
7
,
9
4
0

6
7

7
5
,
4
3
5

T
O
T
A
L

4
,
7
0
2
,
1
0
9

P
A
G
E

1
3



C
O
S
T
 
F
I
N
D
I
N
G
 
P
A
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
N
P
L
F
 
t
R
O
S
S
O
V
E
R

P
A
G
E

1

P
C
S
 
A
C
C
O
O
N
T
 
N
J
M
J
E
R

T
C

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
u
M
B
E
R

P
C
S

A
C
C
O
U
N
T

1
1
0
4
0
1

1
1
0
5
0
2

1
1
0
5
0
9

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

-
1
0
3
1
0
4

1
0
0
3
0
1

.
1
0
0
3
0
3
.

C
R
1
S
S
O
V
:
i
i
;
 
R
E
P
O
R
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

B
I
O
L
D
G
Y
 
D
E
P
A
R
T
M
E
N
T

A
C
C
C
U
N
T
I
N
G
 
D
E
P
A
R
N
E
N
T

M
A
R
K
E
T
I
N
G
 
D
E
P
A
R
T
M
E
N
T

C
R
O
S
S
O
V
E
R

A
M
O
u
N
T

2
c
4
,
2
I
4

2
9
4
,
2
1
4
.
T
O
T
A
L

5
3
1
2
9

5
3
,
0
2
5
 
T
O
T
A
L

5
5
,
6
5
9

5
0
,
5
5
9
 
T
O
T
A
L

1
1
0
9
0
2

1
0
0
2
0
1

E
L
E
M
:
I
N
T
A
A
Y
 
E
D
U
C
A
T
I
O
N
 
D
E
P
A
P
T
M
E
N
T

1
7
6
,
5
0
0

1
7
6
,
5
J
9
 
T
O
T
A
L

1
1
0
3
0
3

1
0
0
2
0
7

.
S
E
C
U
-
.
0
4
k
Y
 
E
D
U
C
A
T
I
O
N
 
D
E
P
A
R
T
M
E
N
T

1
s
2
,
2
5
E

1
9
2
,
3
5
5
 
T
O
T
A
L

1
1
0
3
3
5

1
0
0
2
0
3

P
H
Y
S
I
C
A
L
 
E
D
U
C
A
T
I
D
N
 
D
E
P
A
R
T
M
E
N
T

6
3
,
7
2
7

6
3
,
7
2
7
 
T
O
T
A
L

1
1
1
5
0
1

1
0
3
1
0
2

E
N
G
L
I
S
:
:
I
-
D
E
P
A
R
T
X
E
N
T

1
9
:
i
,
7
2
E
.

1
C
,
6
,
7
0
:
 
T
O
T
A
L

.
.
.
.
1

C C
N

1
1
1
7
0
1

1
0
0
2
0
3

N
A
T
H
E
-
1
A
T
I
C
S
 
D
E
P
A
R
T
M
E
N
T

5
 
:
,
0
:
:
:

9
1
,
5
0
3
 
T
O
T
A
L

11
19

35
10

01
05

.
P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E
S
 
D
E
P
A
R
T
M
E
N
T

1
5
5
,
2
E
9

1
5
5
,
3
b
9
 
T
O
T
A
L

1
1
2
2
0
4

1
0
0
3
0
2
_

E
C
O
N
D
N
I
C
S
 
D
E
P
A
R
T
M
E
N
T

1
0
5
,
E
7
:

1
0
6
,
5
7
5
 
T
O
T
A
L

1
1
2
2
0
5

1
0
0
1
0
1

.

H
I
S
T
O
R
Y
 
D
E
P
A
R
T
M
E
N
T

1
7
4
,
'
4
0
1

1
7
4
,
9
0
1
 
T
O
T
A
L

1
4
0
0
0
0

1
0
0
9
0
0

E
X
T
E
N
S
I
O
N
 
D
I
V
I
S
I
O
N

1
0
8
,
7
0
:

1
0
5
,
7
3
o
 
T
O
T
A
L
-

2
1
0
5
0
1
0
1

2
4
0
3
3
5

B
U
R
E
A
U
 
O
F
 
B
U
S
I
N
E
S
S
 
R
E
S
E
A
R
C
H

5
1
,
6
4
9

2
5
0
3
0
8

B
U
R
E
A
U
 
C
F
 
B
U
S
I
N
E
S
S
 
R
E
S
E
A
k
C
H

1
0
,
4
0
E

5
2
,
5
4
9
 
T
O
T
A
L

2
2
0
1
0
7
0
1

2
3
0
1
0
4

W
A
T
E
R
F
O
A
L
 
S
T
U
D
Y

5
0
,
0
0
0

5
0
,
0
0
0
 
T
O
T
A
L



0
4
/
0
1
/
7
1

C
O
S
T

C
O
S
T
 
F
I
N
D
I
N
G
-
P
R
I
N
C
I
P
L
E
S

F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
S
A
m
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

2

P
C
S
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

T
O

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

C
R
O
S
S
O
V
E
R
 
R
E
P
O
T

P
C
S

C
R
O
S
S
O
V
E
R

A
C
C
O
U
N
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T

N
U
M
B
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
M
C
U
N
T

2
2
0
4
2
2
.
0
1

-
2
2
0
1
0
4

M
U
T
A
T
I
O
N
 
P
R
O
J
E
C
T

4
0
,
4
1
5

4
0
,
4
1
5
 
T
O
T
A
L

4
1
0
0
0
0

1
0
2
3
0
0
0
1

C
E
N
T
R
A
L
 
L
I
B
R
A
R
Y
-
S
A
L
A
R
I
E
S

7
2
,
0
0
0

1
0
2
3
0
0
0
2

C
E
N
T
R
A
L
 
L
I
S
A
R
Y
-
W
A
O
E
S

6
1
,
-
2
0
0

1
0
2
3
0
0
0
3

C
E
N
T
S
A
L
 
L
I
6
R
A
R
Y
-
S
O
.
J
P
L
I
E
S
 
A
N
D
 
E
X
P
E
N
S
E
S

5
,
7
0
0

1
0
2
3
0
0
0
4

C
E
N
T
R
A
L
 
L
I
6
4
R
Y
-
E
C
J
I
P
M
E
N
T

3
,
0
0
0

1
0
2
3
0
3
2
1

C
E
N
T
R
A
L
 
L
I
B
R
A
R
Y
-
C
O
L
L
E
C
T
I
O
N
S

8
4
,
1
0
0

1
0
2
3
0
0
2
2

C
E
N
T
R
A
L
 
L
I
B
R
A
R
Y
-
S
U
6
S
C
R
I
P
T
I
O
N
S

2
,
1
0
0

2
3
3
,
1
0
0
 
T
O
T
A
L

4
1
0
0
6
0

1
0
2
3
0
3
2
3

C
E
N
T
R
A
L
 
L
I
B
R
A
R
Y
 
-
L

D
I
N
G

3
,
0
4
9

3
,
0
4
9
 
T
C
T
A
L

4
4
0
0
0
0

1
0
2
8
1
1

C
O
M
P
J
T
I
N
G
 
C
E
N
T
E
R

2
3
8
,
2
5
9

2
3
8
,
2
5
4
 
T
O
T
A
L

4
6
0
0
0
0

1
0
0
1
0
0

C
O
L
L
E
G
E
 
O
F
 
A
R
T
S
 
A
N
D
 
S
C
1
,
 
C
E
S

1
2
0
,
C
O
O

1
2
0
,
0
0
0
 
T
O
T
A
L

4
6
0
0
4
0

1
0
0
5
0
0

G
R
A
D
U
A
T
E
 
S
C
H
O
O
L

4
0
,
4
1
9

4
0
,
9
1
9
 
T
O
T
A
L

4
6
0
5
0
0

1
0
0
3
0
0

S
C
H
O
O
L
 
O
F
 
B
U
S
I
N
E
S
S
 
-
-

4
6
,
2
0
0

4
6
,
2
0
0
 
T
O
T
A
L

4
6
0
8
0
0

1
0
0
2
0
0

S
C
H
O
O
L
 
O
F
 
E
D
U
C
A
T
I
O
N

4
.
0
0
0

4
4
,
0
0
0
 
T
O
T
A
L

5
0
0
0
0
0

1
0
2
4
0
2

J
E
A
N
 
O
F
 
s
r
u
D
E
N
r
s

3
0
r
3
0
0

3
0
.
3
0
0
 
T
O
T
A
L

5
1
7
1
1
0

1
0
2
1
0
3

S
T
U
D
E
N
T
 
N
E
W
S
P
A
P
E
R

3
0
,
0

3
0
,
6
0
0
 
T
O
T
A
L

5
1
7
1
2
0

'
2
6
0
1
0
0

S
T
E
R
L
I
N
G
 
L
E
C
T
U
R
E
S

1
5
,
4
1
5

1
5
,
4
1
5
 
T
C
T
A
L

5
1
7
1
4
0

1
0
3
0
0
4

S
T
U
D
E
N
T
 
U
N
I
O
N

2
3
,
5
0
0

3
5
3
0
0
4

S
T
U
D
E
N
T
 
U
N
I
O
N

2
7
,
6
2
t
:

5
2
,
1
2
0
 
T
O
T
A
L

5
1
7
2
0
0

1
0
3
0
0
1

I
N
T
E
R
C
O
L
L
E
G
I
A
T
E
 
A
T
H
L
E
T
I
C
S

6
9
,
2
0
0



0
4
/
0
1
/
7
1

C
O
S
T

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S

F
I
N
D
I
N
G
 
o
R
I
N
C
I
P
L
E
S
 
S
A
'
J
L
E
 
C
R
O
S
S
O
V
E
R

P
C
S
 
A
C
C
u
o
N
T
 
N
O
M
E
.

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
i
p
,
6
E
R

C
P
.
I
S
S
O
V
E
R
 
R
E
P
O
R
T

P
A
G
E

P
C
S

C
R
O
S
S
O
V
E
R

A
C
C
O
U
N
T

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
B
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
A
M
E

A
m
.
O
u
:
1

3
2
3
0
0
1

I
N
T
E
R
C
O
L
L
E
G
I
A
T
E
 
A
T
H
L
E
T
I
C
S

2
4
6
,
4
c
0

3
1
5
,
5
,
!
C
 
T
O
T
A
L

5
2
0
0
0
0

1
0
2
2
0
0

R
E
M
E
D
I
A
L
 
S
K
I
L
L
S
 
C
E
N
T
E
R

3
2
,
5
5
0

2
7
0
1
0
0

E
U
R
O
P
E
A
N
 
E
X
P
O
S
U
R
E
 
P
R
O
G
R
A
M

2
7
,
5
5
0

6
0
,
1
0
0
 
T
O
T
A
L

5
3
0
0
0
0

1
0
2
4
0
4

C
O
U
N
S
E
L
I
N
G
 
C
E
N
T
E
R

41
,5

?
4C

,5
.D

:.
T
O
T
A
L

C
O
0
0

5
4
0
0
0
0

1
0
2
4
0
5

F
I
N
A
N
C
I
A
L
 
A
I
D
S
 
O
F
F
I
C
E

2
3
,
L
)
0

2
3
,
2
0
0
 
T
O
T
A
L

5
5
7
3
1
0

1
0
3
0
0
?

F
O
O
D
.
S
E
R
V
I
C
E
S

1
7
,
7
0
0

3
4
3
0
0
3

F
O
O
D
 
S
E
R
V
I
C
E
S

2
8
9
,
6
J
C

3
0
7
,
2
3
0
 
T
O
T
A
L

-
5
5
7
3
2
0
 
-

1
0
2
4
0
3

S
T
U
D
E
N
T
 
H
E
A
L
T
H
 
S
E
R
V
I
C
E

7
0
,
2
0

7
5
,
6
0
0
 
T
O
T
A
L

5
5
7
3
3
0

-

1
0
3
0
0
2

R
E
S
I
C
E
N
C
E
 
H
A
L
L
S

1
5
,
0
0
0

3
7
3
0
0
2

R
E
S
I
C
E
N
C
E
 
H
A
L
L
S

2
3
1
,
9
0
k
;

2
5
1
,
6
0
0
 
T
O
T
A
L

.
5
5
7
3
4
0

1
0
3
0
0
5

S
T
U
C
r
N
T
 
S
T
O
R
E

6
,
0
5
0

3
6
3
0
0
5

S
T
U
D
E
N
T
 
S
T
O
R
E

1
5
5
,
1
6
0

1
6
2
,
0
I
o
 
T
O
T
A
L

6
1
8
1
1
0

1
0
2
5
0
1

G
D
V
E
r
l
I
N
G
 
B
O
A
R
D

3
,
0
0
0

1
0
2
6
0
2

P
c
E
S
I
D
E
N
T
S
 
O
F
F
I
C
E

4
6
,
2
0
0

1
0
2
6
0
3

A
C
A
D
E
M
I
C
 
V
I
C
E
P
R
E
S
I
D
E
N
T

4
0
,
4
0
0

.
1
0
2
6
0
4

V
I
C
E
 
P
R
E
S
I
D
E
N
T
-
F
O
R
 
B
U
S
I
N
E
S
S
 
A
F
F
A
I
R
S

4
6
,
5
3
0

1
3
5
,
7
0
0
 
T
O
T
A
L

6
1
8
1
2
0

1
0
2
5
1
0

I
N
S
T
I
T
U
T
I
O
N
A
L
 
R
E
S
E
A
R
C
H

2
5
,
4
5
7
,

3
5
,
4
1
:
3
 
T
O
T
A
L

6
1
8
1
3
0

1
0
2
6
0
5

'

L
E
G
A
L
 
C
O
U
N
S
E
L

6
,
7
5
0

6
,
7
5
0
 
T
O
T
A
L

6
2
8
2
1
0

-

1
0
2
3
2

A
C
C
O
U
N
T
I
N
G
 
O
F
F
I
C
E

5
2
,
9
4
1

5
2
,
9
4
1
 
T
O
T
A
L



C
O
S
T
 
F
i
N
D
I
N
G
'
R
R
I
N
C
I
P
L
E
S

0
4
/
0
1
/
7
1

C
O
S
T

F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
M
P
L
E
 
C
R
O
S
S
O
V
E
R

P
A
G
E

4

P
C
S
 
A
C
C
O
U
N
T
 
N
u
N
8
2
R

T
O

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
 
N
U
M
S
E
R
.

C
R
O
S
S
O
V
E
R
 
N
E
P
J
R
T

P
C
S

C
R
O
S
S
O
V
E
R

A
C
C
O
U
N
T

I
N
S
T
I
T
U
T
I
O
N

A
C
C
O
T
I
T

N
U
M
S
E
R

I
N
S
T
I
T
U
T
I
O
N
 
A
C
C
O
U
N
T
,
 
N
A
M
E

A
M
O
U
N
T

6
3
8
1
6
0

1
0
2
8
0
5

L
I
A
B
I
L
I
T
Y
 
I
N
S
U
R
A
N
C
E

1
4
,
6
8
8

1
4
,
6
6
6

T
O
T
A
L

6
3
8
2
2
0

.

1
0
2
4
0
1

R
E
G
I
S
T
R
A
R

3
2
,
5
0
0

1
0
2
3
0
3

b
U
L
L
E
I
I
N
S
 
A
N
D
 
C
A
T
A
L
O
G
U
E
S

3
5
,
5
0
3

6
3
,
3
0
3

T
O
T
A
L

6
4
8
1
7
0

1
0
2
5
0
7

P
O
L
I
C
E
 
A
N
D
 
W
A
T
C
H
M
E
N

3
1
,
4
4
6

3
1
,
4
4
6

T
O
T
A
L

-

6
4
3
2
5
1

1
0
2
8
0
5
5
2

M
A
I
L
 
A
N
D
 
D
I
S
T
R
I
6
J
T
I
O
N

3
.
4
6
0

3
,
4
5
0

T
O
T
A
L

6
4
8
2
5
2

1
0
2
3
0
5
5
3

T
E
L
E
P
H
O
N
E

6
1
1
2
4
1
,

8
,
2
4
5

T
O
T
A
L

6
4
8
2
5
3

1
0
2
3
0
5
5
1

P
P
I
N
T
I
N
G
 
A
N
D
 
R
E
P
R
O
D
U
C
T
I
O
N

1
8
,
6
3
0

1
8
,
6
0
0

T
O
T
A
L

6
4
8
2
6
0

1
0
2
5
0
6

V
E
H
I
C
L
E
S
 
A
N
D
 
M
A
J
O
R
 
E
Q
U
I
P
M
E
N
T

4
2
,
3
0
0

4
2
,
3
0
0

T
O
I
4
L

6
5
8
3
1
0

1
0
2
5
0
4

U
T
I
L
I
T
I
E
S

C
1
,
7
3
0

c
1
,
7
0
0

T
O
T
A
L

6
5
8
3
2
0

1
0
2
5
0
1

P
H
Y
S
I
C
A
L
 
P
L
A
N
T
 
C
I
R
E
C
T
O
R

2
-
3
,
6
0
0

1
0
2
5
0
3

8
U
I
L
O
I
N
G
 
M
A
I
N
T
E
N
A
N
C
E

6
2
,
9
0
0

1
0
2
5
0
3

P
R
O
P
E
R
T
Y
 
I
N
S
U
R
A
N
C
E

1
7
,
2
8
0

1
0
3
,
7
9
C

T
O
T
A
L

6
5
8
3
4
0

1
0
2
5
0
2

C
U
S
T
O
D
I
A
L
 
S
E
R
V
I
C
 
E
S

9
2
,
5
0
0

9
2
,
5
0
0

T
O
T
A
L

6
7
8
1
0
0

1
0
2
8
0
1

A
L
U
M
,
4
I
 
O
F
F
I
C
E

'

3
0
,
9
0
0

1
0
2
3
0
4

C
O
M
m
E
k
C
E
M
E
N
T

3
,
3
,
0

1
0
2
8
0
7

.

M
E
1
3
E
 
S
H
I
P
S

1
5
,
2
1
6

1
0
2
6
0
8

P
O
t
L
I
C
A
T
I
=
S
 
P
U
R
C
H
A
S
E
 
A
N
D
 
S
U
3
S
C
R
I
P
T
I
O
N
S

6
6
C

1
0
2
8
0
9

P
U
O
L
I
C
 
R
E
L
A
T
I
O
N
)
 
O
F
F
I
C
E

2
4
,
1
5
7

7
5
,
4
3
6

T
O
T
A
L



C
F
P
0
5
 
C
O
N
T
R
'
I
L
 
T
O
T
A
L
S

I
N
S
T
I
T
U
T
I
O
N
 
-

C
O
S
T
 
F
I
N
D
I
N
G
 
P
R
I
N
C
I
P
L
E
S
 
S
A
N
P
L
E
 
C
R
O
S
S
O
V
E
R

1
4
1
-
 
A
C
T
I
V
I
T
Y
 
D
A
T
E

-
 
0
6
/
0
1
/
7
1

N
O
.

P
C
S
 
C
R
O
S
S
O
V
E
R

R
E
C
1
1
O
S
 
R
E
A
D

7
1

N
C
.

P
C
S
 
A
C
C
O
L
P
F
/
 
B
A
L
A
N
C
E
S
 
W
R
I
T
T
E
N

5
0

N
O
.

L
1
N
E
S
 
P
R
I
N
T
E
D

1
5
7



APPENDIX D

FACULTY ACTIVITY ANALYSIS PROCEDURES MANUAL



APPENDIX D

THE NATIONAL CENTER FOR HIGHER EDUCATION

MANAGEMENT SYSTEMS

(NCHEMS)

AT NICHE

FACULTY ACTIVITY ANALYSIS PROCEDURES MANUAL

(CONDENSED)

Prepared by:

Leonard Romney

Note: This is a preliminary edition and is subject to
change by the Faculty Activity Analysis Task
Force and Technical Council.



The paragraphs on the following pages have been condensed from two papers

currently being prepared by the FAA task force and staff: Faculty Activity

Analysis: Overview and Major Issues and Faculty Activity Analysis Procedures

Manual.

The first FAA paper, Faculty Activity Analysis: Overview and Major Issues,

discusses the issues which must be addressed when a faculty resource survey

is being considered.

A. Assignments, Activities, Effort

Three aspects of faculty workload are discussed in the FAA paper:

assignments, activities, and effort.

Assignments are the components of faculty workload which are expected

to be performed in return for salary. Assignments are expected tasks

such as participation on specific research contracts, advising a number

of students, and filling one or more committee assignments. Assignments

pertain to "before the fact" considerations.

Activities are tasks actually performed, some in order to fulfill a

particular assignment and others which pertain to tasks other than those

assigned. Some sets of the activities may correspond directly to par-

ticular assignments. For example, the assignment to teach an introductory



physics course (or section) involves a set of teaching activities such

as course preparation, teaching, evaluation, and student advising. Other

activities which do not relate to a particular assignment may be such

things as professional development and even individual research.

As defined in the FAA paper, effort, as a measure of the faculty

resource, differs in kind rather than degree from faculty assignments

and activities. To measure faculty effort is to measure not only time

sperit performing certain activities, but it also implies an ability to

measure intensity of involvement, the degree to which one's abilities are

involved and challenged, and the relationships between these factors and

the instructional process. Essentially, faculty effort analysis is

input analysis, a technique which is far from mastered in the higher

education community at the present time.

Faculty assignments and faculty activities both to various degrees have

been the subject of faculty resource surveys. Althugh there are

numerous examples of studies of both aspects of faculty appointments,

there seems to be no example of a case in which both have been used.

Analyzing costs for a specific period of time should be dependent upon

an analysis of faculty activities since program costs should be identified

with actual resource utilization rather than anticipated resource

utilization.



Assignment analysis, however, may be easier to handle and therefore may

be a more expedient alternative to an activity analysis. It is an

acc:eptable alternative if assignments reflect accurately actual resource

utilization. Typically, however, assignments do not cover the full range

of activities in which faculty enga.ge. This may vary from institution

to institution. If at a particular institution it were found that

activities correspond directly to assignments, assignment analysis

would be an acceptable substitute. However, both an assignment and

activity analysis should be conducted periodically to assure direct

correspondence between the two. Phase II of CFP will test both methods.

B. Kinds of Assignments and Activities to be Included

There are certain activities which do not change as a function of a

faculty member's formal assignment. That is, these activities are done

regardless of one's assignments. For example, some research activities

(which are more likely self imposed tasks rather than departmentally

assigned projects) are conducted by viture of personal interest alone

and are not likely to cease because of modifications in one's assignments.

Similarly, the time which a faculty member devotes to general reading in

order to keep abreast of his discipline is not likely to change as his

assignments are changed (unless, of course, the assignments are so over-

whelming as to preclude such activities).



Although the results of all faculty activities are perhaps of importance

to, and have implications for, the goals and objectives of the institu-

tion, most institutions are unwilling to pay for all activities. It is

probably a valid institutional expectation that some faculty activities

such as professional development will be done by virture of normal pro-

fessional obligations and will therefore fall outside of the typical

appointment contract. As far as cost finding is concerned, institutions

should include only those things for which they arc paying. However,

"non-costable" activities may be recognized through pay increases and

promotions.

Among the numerous problems that arise from this limitation is the fact

that the number and types of these costable activities vary from insti-

tution to institution. Some institutions explicitly "buy" and contract

for all of a faculty member's time and energies. Other institutions

purchase professional development and allow released time for consulting

in additional to regular teaching and research assignments. Therefore,

the relative limits of the scope of activities to be included in the

survey can be defined, but the exact dimensions and categories within

this scope cannot. Categories of "costable" activities must be insti-

tutionally defined.



C. Relationship of Activities and Assignments to Institutional Objectives

Data on faculty need be acquired not only concerning his activitie but

also how these activities affect and relate to institutional objectives..

At issue is the measure of this relationship. 'Ideally, faculty activities

could be related directly to the outputs. they produced. Thus, the link

between faculty actlivities, and tnstitutional objectives would exist,

given that the objectives of the institution were stated in terms of

specific outputs expected.

However, the state of the art is not sufficiently advanced to allow

the use of outputs in this fashion. First, the outputs of higher edu-

cation have not been specified. Secondly, they have not been quantified.

The Center staff is currently engaged in a project designed to, accomplish

this. In the meantime, however, an alternative measure must be sought.

Until outputs- are defined and quantified, the programs of the PCS can

serve as the link between faculty activities and assignments. The approach

then is to survey faculty concerning not only their activities but also

how these activities contribute to institutional programs as defined by

the Program Classification Structure. The proposed approach is es-

sentially two-dimensional. As presently conceived by the FAA task force,

the program dimension of the survey instrument will be written in terms

of major programs of the PCS. The level of detail required by the CFP

project can be obtained by combining program information with the info-

mation carried in the activities dimension.



One of the most frequent faculty arguments against any sort of faculty

resource survey is that there is no opportunity for registering "joint

effects." The Preg-ram Classification Structure does nut make any allow

ances for categories such as "Temt eff,2vits." This does not preclude,

however, the possibility of creating additional sub-divisions of the

program dimension in which the joint effect issue can be registered.

Specific faculty activities Fay csacritoira to stir le programs as shown

below:

Faculty

Activity

1.1.XXXX.XX
Program

Specific faculty activities may contribute to multiple programs:

148



Or specific faculty activities may contribute jointly to multiple programs:

Faculty..

Activity

The intent is that the suggested approach permit faculty to record any

or all of the effects demonstrated in the preceding diagrams. This

technique should in no way be construed to imply that there are joint

programs. By definition, there siWy are not. There are activities

which affect multiple programs jointly. The FAA survey instrument will

permit such effects to be recorded. Proration of these "joint effects"

back to individual programs will be an administrative concern.

The program dimension of the NCHEMS conceptual approach to faculty

activity analysis looks like the following:



Figure 1

The Program Dimension of the
Proposed Conceptual Approach
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D. Specification of Assignment and Activity Categories

For the purpose of cost finding, the assignment and activity categories

are to be restricted to those for which the institution is willing to pay.

The problem is that the number and types of activities which are costabl.e

vary from institution to institution. Some institutions formally assign

or allot a portion of time to professional development and consulting;

others do not. Therefore, the FAA task force approach is to provide a

comprehensive list of activity categories which is exhaustive of all

faculty functions which pertain to institutional objectives. These

categories are designed to be mutually exclusive as well as exhaustive.

From this list, then, the institution can select a subset of activity

categories for which it is willing to pay.



In accordance with these guidelines, the following list of activity

categories has been devised.

A. Teaching Activities

A.1 Formally Scheduled Teaching Activities

A.2 Contact Related Activities

A.3 Planning, Innovating, and Programming Activities

A.4 Informal, Unscheduled Teaching Activities

B. General Faculty Service Activities

B.1 Student Oriented Service Activities

B.2 Colleague Oriented Service Activities

B.3 Institution Oriented (Professional) Service

B.4 Institution Oriented Service (Miscellaneous) Activities

C. Administrative Activities

C.1 Department Administrative Activities

C.2 College Administrative Activities

C.3 Institution Administrative Activities

D. Committee Activities

D.1 Department Committee Activities

D.2 College Committee Activities

D.3 Institution Committee Activities

E. ,Research, Scholarship, and Creative Works Activities

E.1 Separately Budgeted Research and Creative Work Project Activites

E.2 Not Separately Budgeted Research and Creative Work Project

Activities

E.3 General Research, Scholarship and Creative Work Activities



F. Extra Institutional Service Activities

F.1 Public Service Activities

F.2 Private Consulting Activities

In summary, the proposed listing of activity categories has been designed

to permit the individual institution to make the easiest, most valid, and

most accurate assessment of the relationships between the faculty resource

and institutional programs. The listing permits the institution to sep-

arate those activities which are deemed to be costable from those which

maintain and/or improve the faculty member's competence to perform his

tasks but which are thought not to be costable. Which, if any of these,

fall into the latter non-costable group is an institutional decision.

Figure 2 shows the results of combining the two, dimensions of the con-

ceputal approach to form the entire Activity/Program Ma.xtrix. This

matrix is the conceptual foundation to the approach being discussed.

A particular cell in the matrix is to be interpreted as the time spent

in a given activity mode which contributes to a specific institutional

program. The summation of all cells in a particular row represents the

total time spend in that specific activity or assignment. The summation

of all cells in a particular column indicates the total time devoted to

that specific program.



Figure 2
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E. Data Collection. Procedures

Currently, the FAA task force is suggesting the following procedures

for gathering the data. It must be recognized however, that much work

remains to be done in this area.

1. Survey Population

The instrument has been designed to be sent to the following

persons: Anyone with a teaching title, equivalent academic

title, or anyone regardless of title who is engaged in formal

classroom instruction., Thus., anyone who teaches a formally

organized clas's or course or section at the institution is to

receive and complete the survey instrument. Moreover, all such

persons are to distribute all of their-activities' to institu-

tional programs. For example, the librarian who teaches one

course in libra -ry science would register not only the effects

of teaching that course but also the activities associated with

all of his (her) other responsibilities as well as those which

pertain to his (her) professional career. Institutional executives

whO.teach courses would not-be exempt. Graduate students and

adjunct personnel who teach also are to be included.
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2. Data Gathering

The question of sampling versus a total population survey is

difficult to answer since the answer is dependent upon the use of

the information. Long range planning, institutional resource

allocation, institutional resource utilization, and program

review and evaluation functions all could be adequately supported

by data gathered through sampling techniques. On the other

hand, effective departmental management may well require informa-

tion from each member of the faculty individually. Therefore,

the answer to the question still remains an institutional

perogative based upon the use(s) to be made of the information.

When sampling teachniques are used, the design of the random

sample should be stratified to reflect at least the following

variables:

)1. Faculty Rank

2. Discipline

To design the required size of the stratified random sample will

require advice from experts in the field of sample design. At

least the following must'be determined:

1. Total number of respondents by rank and discipline

2. Sampling fraction for each of the categories of

faculty by rank and discipline



3. Expected number of respondents for each category

of faculty by rank and discipline

4. Procedures for selecting those who are to respond

to the questionnaire.

In the case of total population survey, special attention must

be given to avoiding the pitfalls inherent in this technique.

For example, seldom is the response rate to a total enumeration

survey above 85%. The unresponsive faculty who, constitute the

remaining 15% frequently are similar enough so as to bias the

results of the survey. Care must be taken not to let them

exclude themselves.

3. Time Period

The survey instrument has been _designed toga her data on

faculty activities for a specific week during an academic term.

However, in the paper, Faculty Activity Arialai: Overview

and Major Issues, a great deal of discussion is devoted to the

variability of faculty activities during the course of an

academic term. Typically, faculty devote different amounts of

time to different activities during different periods of an

academic term.



A possible solution to this problem may be to survey different

fractions of the sample or of the total faculty during a number

of different weeks of the term. For example, 1/5 of the sample

or faculty could be surveyed during the second week, a second

1/5 during the fourth week and so on. Thereby, normalized data

based on this technique would reflect or take into account

variations in faculty activities over a given period of time.

F. Example Use of the Conceptual Approach

A sample survey instrument will be developed by the FAA Task Force

as a model. A preliminary design of this instrument is shown as

Figure 3;page 159. Figure 3 also illustrates a method by which a

faculty member could record his activities on the survey form.

The format is designed to allow an indication of the various programs

to which his activities contribute. Subsequently, the appropriate

PCS codes would be compiled from the information presented-in both

dimensions of the approach. Table 2 (page 160) shows the results of

this coding procedure.

G. Summary

The preceding pages contain a suggested approach to faculty activity

analysis. The approach is not just a method for inventorying faculty

time devoted to activities. It also includes techniques for
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acquiring information concerning the contributiOn of these activities

to institutional programs. A sample form has been included as well

as suggestions as to appropriate techniques for gathering the data.

A subsequent document will be devoted to a discussion of procedures

for analyzing the data.
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Table 2

Distribution of Faculty Member's Salary

to Cost Centers

Cost Center Name

Cost Center
Code Salary

Percentage

of time

Distributed

Salary

General Academic Instruction
Lower Division German 1.1.1103.20 $16,000 14% $ 2,240

General Academic Instruction
Upper Division German 1.1.1103.30 16,000 12% 1,920

General Academic Instruction
Graduate German 1.1.1103.50 16,000 10% 1,600

Individual or Project
Research - German 2.2.1103 16,000 5% 800

General Academic Instruction
Lower Division German 11.1103.20 16,000 10% 1,600

General Academic Instruction
Upper Division German 1.1.1103.30 16,000 8% 1,280

Social and. Cultural Develop-
ment - Student Organizations 5.1.7130 16,000 10% 1,600

, Academic Administration -
German 4.6.1103 16,000 8% 1,280

Executive Management -
Planning and Programming 6.1.8120 16,000 4% 640

Individual or Project
Researcher - German 2.2.1103 16,000 19% 3,040

Totals 100% $16,000
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APPENDIX E

SAMPLE ALLOCATIONS



APPENDIX E

COST FINDING PRINCIPLES

Sample Allocations

Parameter Code Parameter Name

Parm 1 Crossover Balance

Parm 2 Credit Hour

'Pam 3 Contact Hour

Parm 4 FTE Employees

Parm 5 FTE Faculty

Parm 6 Total Budget

Parm 7 Number of Sections

Parm 8 Assignable Square Feet
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ii

PREFACE

This technical paper presents a proposed methodology for computing

unit costs of instruction in higher education. It has been developed

over the past twelve months as an outgrowth of work on the Program

Classification Structure. The priposed methodology has been subjected

to critical review by selected members of the WICHE Planning and

Management Systems Program Advisory Structure. It is now being

distributed as a preliminary draft in order to receive wide-scale

review by all participants in. the WICHE Planning and Management Systems

Program and to stimulate thinking about the difficult task of computing

unit costs of instruction in higher education.

The level of presentation is targeted for the technically-oriented

cost analyst concerned with mathematically deriving unit cost data.

Although portions of the text are presented algebraically, each mathe-

matical expression is explained to aid the reader in understanding the

proposed methodology. Management personnel involved with using unit

cost data will benefit from reviewing this technical paper.

The WICHE Planning and Management System (PMS) Program is a

cooperative venture of over 500 institutions and agencies to develop

new management technologies for higher education. The methodology of

deriving unit cost information will play an important part in the



iii

information exchange phase of the PMS Program. We urge all partici-

pants in the PMS Program to review this document and forward their

comments, criticisms, and suggestions directly to the author or

members of the Staff.

Ben Lawrence, Director

Planning and Management Systems Division
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UNIT COSTS OF INSTRUCTION: A Methodological Approach

INTRODUCTION

This technical paper has been developed to suggest a preliminary

basis for the exchange of comparable unit cost information which will

aid in the analysis of higher education expenditures. A necessary

part of such information exchange is a standard taxonomy or uniform

classification system which identifies and categorizes the activities

of the programs of higher education in a consistent manner. One such

system has been developed in a preliminary form and distributed to the

institutions and agencies participating in the WICHE Planning and

Management Systems program - the Program Classification Structure.
1

This paper extends the application of the Program Classification

Structure to what may be the singularly most significant aspect of

higher education expenditures, the instruction orogram.2 The sections

following provide a general overview of unit cost analysis and a

proposal for a specific algebraic formulation which is compatible with

Program Classification Structure. The application of the proposed

approach to determine historical unit costs is demonstrated through an

1

1Warren W. Gulko,.Program Classification Structure: Preliminary
Edition (Boulder, Colorado: Western Interstate CommisSion for Higher
Education, June, 1970).

2John Dale Russell and James I: Doi,""Analysis of Expenditures
for Instruction" College and University Business, Vol. 20, No. 4,
April, 1956.
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2

empirical study. An application to the estimation of future unit

costs is described briefly in relation to the WICHE Resource

Requirements Prediction Model (RRPM-1).

The term "cost" has many interpretations, particularly in the

area of education. For the purposes of this paper, the interpretation

of the term "cost" is based upon Anthony'. Aefinition: "Cost

measures the use of resources",
3

as applied specifically to inst,:iitu-

tional resources. The paper is concerned with direct and indirect

cost but does not address the question of defining what are appropriate

indirect costs, nor is it concerned with allocation procedures for

attributing support costs to the instruction program. Such allocation

procedures are the subject of a study4 currently underway within the

Planning and Management Systems program and will be published

separately.

3
Robert Anthony, "What Should 'Cost' Mean?", Harvard Bus'ness

Review, 48:3, May-June 1970, p. 126.

4The Cost Finding Principles Project under the direction of
Mr. Michael Young.
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UNIT COSTS OF INSTRUCTION: A Methodological Approach

SECTION I

3

Uverview

One of the more commonly used measures for analysis of higher

education programs is the unit cast of instruction in terms of

students, credit hours, degrees, etc. Such measures are useful for

evaluating the resource requirements of an operation and comparing the

relative institutional costs of various programs. Although unit cost

data in higher education does not have the same economic meaning as

its industrial counterpart (i.e., it does not mean the unit cost of

production), the connotation of production cost has caused some

academicians to reject the concept. For example, Cavanaugh
5
recently

commented:

The influence of this terminology has, I believe, had a very
negative effect on the use of cost analysis data. On the one
hand it gives the mistaken impression to academic administrators
that, within its proper context, unit-cost data has a validity
in-higher education comparable to that of analytical cost data in
business and industry. This is simply not so. The comparison is
at best an analogous one; the very best unit-cost information in
education does not even approach the significance and usefulness
of cost data in profit-seeking organizations. It does not provide
a firm basis from which to control expenditures, nor can it be
used to put a value on the 'product'. Even in.proper context it
is the wrong term: ''unit - expenditure' is far more accurate.
The terminology also is repellent to many academicians, and
hardly flattering to the best instructicn and research to be.
found in the universities and colleges. Because of this, it is

5Alfred D. Cavanaugh, A Preliminary Evaluation of Cost Studies in
Higher Education (Office of Institutional Researcn, University ot
California, Berkeley, October 1969).
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ignored bymaiy. influential individuals within the academic
decision-malkizzstructure. This is quite unfortvnate because,
with all its shortcdrings, unit-cost information is an important
and probBbly tisentt& adjunct to informed decisbn-making_

Although-*ZAm=augh's comments are appropriate to' specific -instances,

it is not the genenndi case tat cost analysis is-universally ignored by

higher education manwgement:>. Rather, the application of cost analysis to

higher education. is sainin.wider acceptance in the academic community.

Miller, in his s7,11u.*,uf formulas and cost analysis, reported a trend

toward quantitattyeanalysis of higher education expenditures, and

predicted that ',most states will be affected by this trend."6 Miller's

conclusion five years ago is verified today by the widespread national

interest in the WICHE Planning and Management System program.
7

.HoweVer,

dissatisfaction with cost studies has resulted from misuse of the data

and the lack of consistent definitions and methodology. As Russell and

Doi
8

observed:

The unit cost technic has been criticized exte:isively and severely.>
If the method were to be judged solely on the volume and the
vehemence of the criticisms against it, probably no one in his
right mind would ever use it. But, curiously, wise and prudent
administrators continued to find advantages in the use of unit.
cost data. And people outside the official family of the institu-.
tion almost invariably insist on translating its published financial

6
James L. Miller, Jr., State Budgeting for Higher Education: The

Use.of Formulas and Cost Analysis (Michigan Governmental Studies No. 45W,'

Institute of Public Administration, The University of Michigan, 1965,
p. 150).

7
Over 500 institutions and agencies from all fifty states are now

participating in this program to apply the tools of economics and
management science to higher education.

8John Dale Russell and James I. Doi, "Analysis of Institutional
Expenditures" (College and University Business, Vol. 19, No 3,

September 19.:=1.
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data into some kind of unit terms, often not making such
calculations intelligently or interpreting them cor-ectly.

There are various ways to array the data concerning the costs of

college instruction. Studies have focused on unit cost per credit

hour,9 cost per degree,1° and cost per student.
11

Each of these

measures has validity in certain specific contexts, but their use

has been restricted because of the problems associated with developing

comparability between independent or isolated studies. The warning

expressed thirty-five years ago by the National Committee on Standard

Reports for Institutions of Higher Education12 is still appropriate

today:

It should be recognized that unit costs determined in different
institutions are comparable only when they have been computed
according to identical procedures. It may not be too much to
say that they are comparable only when the computations in the
different institutions have been made by the same individual,
.especially if the institmtions compared vary widely in size,
scope, location, and organization. Costs computed for a small
liberal-arts college, in which the instruction of students is
practically the only function of the institution, should not be
compared indiscriminately with those computed for a university
in which the instruction of students is supplemented to a great
extent by such functions as research, extension, and other
service activities.

9
A. E. Joyal, The Costs of Higher Education in 1960-1975

(Sacramento, California: Committee on t e egents of t e University
of California and the State Board of Education, 1960).

10
Irere H. Butter, Economics of Graduate Education: An Explora

tory Study (Washington, D.C.: United States Office of Education, m).

11
William G. Bowen,- "Economic Pressures on the Major Private

Universities," in The Economics and Financing of Higher Education in th.
United States.,...A compenditim of-Tipers submitted to the Joint Economic
Committee (Washington, Congress-of the United States, USGPT, 1969).

12
Financial Reports for Colle es and Universities, compiled by the

National Committee on Standard Reports.for nstitutions of Higher
Education (University of Chicago Press, February 1935, p. 177).
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The development of a standard determination of unit costs will

aid higher education in evaluating the relative efficiency of operation

by providing a benchmark for comparison with other institutions.

However, the comparison of institutional cost data will be incomplete

without output measures to relate comparability and relative quality

to cost. Educators must guard against improper use of cost data;

particularly comparisons between institutions that are not comparable

in terms of mission, scope of operation, quality of instruction, etc.

As Millett
13

has wisely cautioned:

No part of cost analysis is fraught with more pitfalls for the
unwary analyst of educational expenditures than the comparison of
cost data among different institutions. The tendency to make
such comparisons is, of course, strong. In the search for reasons

to be satisfied or dissatisfied with any given situation, we
ordinarily turn to others supposedly in like circumstances for
comparison. Whether it be salary levels, teaching load, course
offerings, or Instructional facilities, institutions of higher
education are constantly comparing their own situation with that
of others.

Yet such comparisons are often dangerous, or at least misleading,
because they so frequently conceal more than they reveal. This

is especially true of cost data. We have concluded that com-
parisons of the cost experiences of educational institutions must
be used with the greatest possible degree of qualification.

Nonetheless, unit cost analysis can be of significant value to

the management of educational institutions because of the manner in

which such data can provide helpful insights to the costs of operation.

However, care must be exercised in both the, application and interpre-

tation of unit cost data. Such data is merely a short-hand represen-

tation of cost and if it is not interpreted cautiously, may lead to

faulty analysis.

13John D. Millett,,Financing Higher Education in the United
States, Columbia University Press, New York, 1952.
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Willlams
14

reported some general conclusions from his study of

instructional cost which are appropriate to note in the application of

unit cost analysis to higher education:

a. Instructional costs increase with the advance in
the class level of the student.

b. Instructional costs must be analyzed for each college
or university in relation to the number of students it
enrolls in lower division, upper division, and graduate-
professional programs.

c. Larger universities may have lower instructional costs
than smaller institutions on a unit-cost basis, such as
the semester credit hour.

d. There are wide variations from the average cost at each
level within the schools and colleges of one university.

e. There are also wide variations in the costs within the
departments of one degree-granting unit within a university.

f. Not only do universities, schools and colleges, depart-
ments, and even courses vary; there is no standardization
of students, teachers, or volume of work required to pro-
duce one teaching or credit hour.

g. High costs in a given instructional area are not sufficient
cause alone to abandon the educational program.

An application of this paper may be to describe one means of

deriving unit costs in a manner which should help to clarify the various

notions regarding the costs of higher education instruction and to

substantiate, or perhaps refute, much of the folklore usually associated

with such information. Meaningful management analysis in higher educa-

tion will be furthered by the establishment of cost data comparability

through the development of standard procedures for reporting the unit

costs_of instruction.

14Robert L. Williams, "The Cost of Educating One College Student,"
The Educational Record, American Council on Education, Washington, D.C.,
October, 1961.
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A stated objective
15 of the WICHE Planning and Management

Systems program is to establish comparability in this area through the

development of standard procedures for reporting the costs of instruc-

tion by:

a. Academic discipline and course level of instruction.

b. field of study (degree major) and level of student.

c. Type. of degree and field of study.

"Academic discipline" refers to the instructional activities

within a particular discipline, e.g., physics courses. These may be

further distinguished by the target level of instruction; thus, "course

level" refers to the level of sophistication at which instruction'in a

discipline may be offered,
16

e.g., lower division physics. The

student's "field of study" refers to the mix of courses which typically

may be credited toward a specific academic degree or certificate.

Instruction by "student level" is based on the total accredited work

by a student and reflects his level of progress toward a degree,
17

e.g., a sophomore physics major.

Often the cost concept is clouded in its application to academic

instructional programs because of the dual nature of the instruction-

producing activities. For example, all course offerings in physics

lc-.-Mahagement Information Systems Program, Phase II: Objectives
and Time Schedule of the WICHE Management Information Systems Pro ram
._(Boulder;. Colorado: Western Interstate Commission or Hig er Education,

196).

16Charles R. Thomas, Data Element Dictionary Course, 1st ed.
(Boulder, Colorado: Western Interstate Commission for Higher Education,
February, 1970).

17
Charles R. Thomas, Data Element Dictionary: Students, 1st ed.

(Boulder, Colorado: Western Interstate Commission for Higher Education,
February, 1970).
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comprise the physics discipline instruction program; whereas physics

majors may take some courses in physics, some in mathematics, etc., to

constitute a degree program in physics. Thus, the cost of a discipline

instruction program may be reviewed in terms of the program's contri-

bution to a degree in a field of study or in terms of the contribution

within the discipline. Nevertheless, the distinction between a

discipline instruction program cost and a degree program cost is

fundamental and must be kept clear and explicit:

a. The discipline instruction program is concerned with the
instruction activities.in a specific field of knowledge,
i.e., discipline as defined by the HEGIS Taxonomy.18

b. The degree program is concerned with the instruction
activities in which a student engages in the pursuit of
a degree or certificate, i.e., the currl:,cula mixes which
lead to the award of a specific degree.

The Program Classification Structure immediately accommodates

costs of discipline instruction by course level if instruction program

elements are defined as course offerings by level, e.g., lower diviSion

physics instruction. With such data, reports of the form illustrated

in Figure 1 may be a direct outcome of processing instruction program

elements using the format of the Program Classification Structure.

Figure 1 is an example of a discipline instruction cost matrix

using arbitrary data to represent relative expenditures by discipline

category and course level. Such costs would be direct instruction

-expenditures, i.e., obtained directly from identified instruction

18The standard disciplines to be used in the Higher Education
General Information Survey (HEGIS) will be published shortly by the=
National Center for Educational Statistics under the title, "A
Taxonomy of Instructional Programs in Higher Education."

216
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program elements. In addition to cost information, activity indicators

such as student credit hours and weekly student contact hours will be

included as part of the characteristic data associated with these pro-

gram elements. Figure 2 is an example of a matrix which arrays total

student credit .hours by discipline category and course level. With such

data, the discipline instruction cost matrix illustrated in Figure 1 may

be converted to a unit cost matrix by dividing each element of the cost

matrix by the total number of units associated with the element, say

student credit hours, as in the matrix used in Figure 2. An example

of a unit cost matrix is shown in Figure 3, which is computed by dividing

each element in Figure 1, by the corresponding element in Figure 2.

To make the transition from unit costs by discipline instruction and

course level to unit costs by field of study and student level, requires

information on the distribution of courses taken by students of various

levels in the different majors, e.g., the courses taken by freshmen

majoring in Agriculture. Figure 4 is an example of a credit distribution

matrix which describes the total number of credit hours,generated by

students majoring in AgricUlture at.a particular point in time.

Dividing the elements of each column in Figure 4 by the total

number of students for the column results in an average distribution of

credit hours per student by level. For example, suppose there were 20

freshmen majoring in Agriculture and they generated the credit hours

shown in Column 1 of the Credit. Distribution Matrix. Dividing each of

the Column 1 entries by 20 will result in the distribution of average

credit hours per freshman Agriculture major. This-distribution of

average credits is often referred to as the "induced course-load

matrix"--a matrix which describes the distribution of the average load
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placed on the instruction program by students pursuing various degrees,

e.g., the math courses taken by physics majors, chemistry courses taken

by history majors, upper division courses taken by freshmen.

It should be noted that there is some question as to the stability

of the induced course-load matrix over time; i.e., does the matrix

change radically from year to year? A recent study has indicated that

the induced course-load matrix may be sufficiently dynamic to distort

analysis which is based on the assumption of stability19 The extent and

nature of the problem will vary from campus to campus, and thus, should

be investigated by each institution.

Figure 5 is an example of a portion of an induced course-load

matrix for a given term and a particular field of study. The portion

of the induced course-load matrix illustrated in Figure 5 is a three-

dimensional matrix which describes the historical or current average

distribution of credit hours for a student in Agriculture and Natural

Resources by student level for each discipline and course level at a

particular point in time. The elements of Figure 5 are derived from

the Credit Distribution Matrix by dividing each column entry (i.e., total

credit hours generated in a given discipline and course level by a

class of students, say freshmen, in a given field of study) by the

number of students in the column. Thus, an element of the induced

course-load matrix shown in Figure 5 represents the number of credits

19
Frank I. Jewett, Alan P. Feddersen, Donald F. Lawson, and

William D. O'Grady, The Feasibilit of Anal tic Models for Academic
Plannin A Preliminar 'na sis o Seven Quarters of I.servations
o t e nuce ourse- oad atrix, e a i ornia State Colleges,
Division of Information Systems, September, 1970.
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that a typical Agriculture student at some level, say Column 1

freshman, will take in the various disciplines and course levels, e.g.,

6.0 credits in lower-division agriculture. The column totals indicate

the average course load by student level, e.g., Column 2 - 17.0 credits

for the typical sophomore. Note that the complete induced course-load

matrix is normally four-dimensional: field of study by student level

and discipline by course level.

In the sections following, an explicit methodology is proposed

for computing the unit costs of instruction and the cost per degree-

winner. The costing approach is straightforward-,tatal direct

expenditure divided by number of units is equal to unit cost. Direct

expenditures are considered to be those costs attributable to instruction

program elements as defined by the Program Classification Structure.

The cost per degree-winner is computed by pricing the students'

historical work (e.g., credits taken) at the institution using the

unit cost; i.e., the units taken times the cost of those units. The

cost per degree-winner has three components: direct instructional

cost, allocated instruction support cost, and the indirect student

support cost.

Although the algebra used in sections following may be tedious

for many to follow, it is extremely helpful for mathematically-oriented

readers in understanding the proposed methodology. The non-algebraic

reader is encouraged to proceed through the next two sections, bypassing

the formulae, but not the text. Each algebraic expression is described

in the text in an effort to aid the reader in following the discussion

and understanding the proposed methodology.
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Algebra of Unit Costs

The proposed methods of deriving unit costs of instruction and

the cost per degree-winner are sufficiently complex to require an

algebraic description. For the purposes of describing the relation-

ships between the various cost components, the following notation has

been adopted:

For discipline i, course level j, let:

dij = direct instruction cost (based on (1)

instruction program elements),

u
ij

= number of units tudent credit hours), (2)(e.g.,J.,

cij = cost per unit of direct instruction, which (3)

is direct rwbtruction cost divided by the

:number of mats

==.dij/uij

For field amif study k, amdi level of student s, let:

ham ,. =z number of _students (headxount),

viiks == -total numberlof units in discipline i,

course level j, generated by students in

field k of level s (i.e., an element

of the credit distribution matrix).

(4)

(5)
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Note that vi summed over all fields of study and student levels is

equal to uij..
.

the number of units in discipline i, course level j:

Hvijks (6)
1J ks

Thus, for a given time period, Figure 1 is an example of the

discipline instruction cost matrix D = {dip, Figure 2 is an example

of the discipline instruction credit matrix U = {Liu}, Figure 3 is an

example of the discipline instruction unit cost matrix C = (cip, and

Figure 4 is an example of a portion of the credit distribution matrix

V = {viiks} for a given field of study k. Figure 5, the Induced Course-

Load Matrix, is derived from the matrix V by dividing each vijks by the

appropriate number of students, nks

It has not yet been d'?termined whether student credit hours, weekly

student contact hours, or some other dimension of instruction, should be

used as the unit measure for discipline instruction costs. Studies 'in

the area of higher education simulation models
20

indicate that weekly

student contact hours tend to reflect more accurately the load placed upon

the institutional resources and should be used to determine the extent of

resource utilization. However, it is not always possible to relate contact

2 0e.g.,
George Weathersby, "Development and Applications of a

University Cost Simulation Model," An unpublished, monograph (University
of California, Berkeley: Office of Analytical Studies, June 15, 1967).
And Richard W. Judy, "Systems Analysis for Effictent Resource Allocation
in Higher Education," in Minter and Lawrence, ads., Management Information
Systems: Their Development and Use in the Administration of Higher
Education (Boulder, Colorado: Western Interstate Commission for Higher
Education, October 1969). And H. E. Koenig, M. G. Keeney, and R. Zemach,
Systems Analysis and Planning in University Administration (East
Lansing: Michigan State University, Division of Engineering Research,
1967).

226
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hours to non-classroom forms of individual instruction, e.g., the use

of special learning devices and independent study. Moreover, for the

purpose of determining cost of degrees, creditJhours should most likely

be used, since credit hours are typically the unit basis for the award

of degrees and various innovative instructional techniques are usually

equated to credit hours. The examples following use student credit

hours;, although for the purposes of certain typto,s of analysis weekly

student contact hours should be substituted; e.,1q., facilities utilization,

staff effort, and similar studies in :) contact time is an important

factor. Moreover, it should be noted that the algebraic formulations

are such that any appropriate unit measure may :be used, including such

units as course or section, contact hours, blocks, or other measures of

,progress through tine system: Further, it should be noted that the units

of measure used for cost analysis are not necessarily the same units

that may be used as the basis for cost allocation.:, Such allocation

procedures may usea variety of indices such asassignable square feet,

number of personnel, expenditures, etc.

It may be well to point out that the algebra is dealing with

historical averagecosts rather than marginal costs. For most appl i-

cations, the unit cost data indicates what tlipoperational expenses were

when spread across the student body. This does not imply that the cost:

of adietting,say,one additional student (i.e., the marginal cost) is

equal to the average unit cost, since instruction cost tends to vary ina

stepped fashion. For example, the marginal cost of admitting an addi-

tional student to a course may be zero for all practical purposes if

additional institutional resources are not required. HoWever, the

marginal cost may be far above the average cost if the admittance of
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an additional student required adding a new section. On the other

hand, if the average cost is computed in terms of units which reflect

the actual commitment of institutional resources, say the average unit

cost per section, then the average cost is often approximately the same

as the marginal cost, depending of course, on the circumstances.

For a given time period,
21

the following costs may be determined:

a. The unit cost of direct instruction in

discipline i at course level j is direct

instruction cost, dip divided by the

number of units, uij:-

cij = dij/uij

The average cost per unit for direct instruction

in discipline i is the-direct cost did, summed

over all course levels, divided by the number

of units,u1., summed over all courselevels:

Ei. = Edij/Euii (8)

j j

which is equivalent to summing the unit cost,

cij, over each course level, weighted by the

number of units in each course level, Liu, and

dividing by the sum of the units (sum of the

weights):

j ij . jEi.
Eci.u..)/Eui. (9)

(7)

21
Each variable may be dimensioned by the time interval over which

the values are generated.
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c. Similarly, the average cost per unit for

direct instruction :at course level j is

the sum of the direct cost, dij, for each

discipline, divided by the sum of tree

units for each discipline:

E.j = (10)

d. The total direct instruction cost, TD, s the

direct instruction oost by discipline ard

course level, summed over all distiplines

and course -1 evels;

TD = EEdij

e. The direct cost : -.of instruction for-fild of

study k and student level s may be .derived

from 'Op-unit cost:lby..disciplineandcamse._

level, cij, times ::the number of units'Ith-
,

discipline i, course level j generated by

students in field:of study k at student

level s, vi
jks'

summed over all disc'i'plines

and course levels:

d* = EEC v
ks ij ij

vi
ks

Note that d*ks summed over all fields of study

and student levels is total direct instruction

cost, TD.

T = EEd* = EEd..
D ks

J.ks i

(12)

(13)

(14)



f. The average cost of instruction iNn- student

(headcount) for students in field of :study k

at student level s is the direct cost, d*ks,

divided by the number of students, nks:

d*ks/nks

The average cost of instruction per student

(headcount) for all students in field of

study k is determined from the direct cost, d*.'ks,

summed over all student levels and divided

by the number of students, nks, summed over

all student levels:

g.

ffik. Ed*ks/znks

Note that ink. may be computed from the average

cost per student in field of study k at student

level s, m
ks'

weighted by the number of students

in field .k at level s, summed over all student

levels and divided by the total number of

students. in field of study k:

mk. (Emksnks)/Enks

h. Similarly, the average cost of instruction per

student (headcount) by student level is:

= Ed*ks//nks
k k

= (Ek mksnks)/Ek nks

Observe that cost per student by field and level, mks, may

be derived on an FTE (full-time equivalent) basis by defining the

230

(

(19)
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number of students,
nks'

in terms of FTE rather than headcount.

Let:

c = Standard number of units per full- (20)

time equivalent student22 (e.g.,

15 credits).

n*ks = Number of FTE students

in field of study k at level s.

FTE enrollment may be derived from the number of units generated

by students in fleid of study k at level s by summing vij over

all disciplines and course levels and dividing by c, the standard

number of units per FTE student.

n*ks = EEVijks /c
ij

i. The average cost of instruction per FTE

student for students in field of study k

at student level q is computed in the same

manner as (15) where FTE enrollment, "ks,

replaces headcount enrollment, nks:

ks = d*ksin*ks

Oy substituting from (13) for d*
ks

ana from

(22) for n*
ks' the average cost of instruction

per FTE student may be written as:

eks = c v
i

/c jks.E v i'kS

22
Note that c may be subscripted by field of study or student

level (or both) without any loss in generality.

(22)

(23)

(24)
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which may be summarized to cost per FTE student

by student level and cost per FTE student by

field of study in the same manner as in (16)

through (19).

The average cost of instruction for an FTE student

in field ol study k is computed precisely the same

as in (16) and (17); substituting the number of

FTE students in field of study k at student level

s, n*ks, for the headcount,V-ariable, nks:

ffi* = Ed* /n*
k. s ks s

E
ks

(Em*ks n*ks)/n*ks

25

(25)

(26)

k. Similarly, the average cost of instruction for an

FTE student at student level s is computed by

substituting the number of FTE students, n*ks, for

the number of headcount students, nus, in (18) and

(19):

m * .s
Ed* /En*

.s k ks ks

= (Em*
ks

n*
ks

)/En*
ks

(27)

(28)

Observe that it is necessary to draw a careful distinction between

cost per headcount student, mks, and cost per FTE student,
ks' m*ks'

The

headcount unit cost variable mks reflects both the typical load and

mix of courses associated with students in field of study k at level s.

The FTE unit cost variable, m*
ks'

reflects only cost differences

resulting from the mix of courses. Thus, mks has implications with
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regard to marginal cost analysis in terms of degree programs, i.e.,

it may be used to approximate the marginal cost to a degree program

of admitting an additional student in field of study k.
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Theoretical Degree Cost for One Student

The proposed methodology for determining the cost per degree-

winner is based on the assumption that such costs are a function of.

the instructional activities which comprise the degree curriculum

for a completing student. On this basis, costs are defined in

terms of the historical pattern of institutional resources utilized

by the student in completing the degree. Thus, such costs will

vary as a function of student preferences and degree requirements.

It is therefore important to observe that given a methodology, there

are basically three forms of degree-winner costs associated with the

institutional expenditures for instruction:

a. The normative cost, i.e., the institutional cost that

would be incurred if students pursued a typical curriculum

over the normal time frame, say 132 semester credit hours

over four years.

b. The actual average'cost, i.e., the average cost incurred

from the curricula mix which actually resulted in the

degree, say 145 semester credit hours over five years.

c. The minimum cost, i.e,, the cost if students pursued

an optimum course of study, selecting minimum cost courses,

taking a larger load, and completing with the minimum

requirements in the shortest possible time.
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For any institution concerned with resource allocation, informa-

tion on all three forms of degree-winner costs will be helpful for

evaluating the relative cost efficiency of its operation. In addition,

information on the costs associated with students who do not complete

(intermediate output) and on the proportion of degree-winners to tie

number of students pursuing a degree, will be necessary for such

analysis. The material that follows deals only with the actual average

cost, although the algebra adapts easily to computing the other two

costs.

In costing methodology, it is common to describe costs in terms

of direct and indirect expenditures. Direct cost generally refers

to those costs which are identified with a product or service, whereas,

indirect costs are those costs which are not immediately identified

with a specific product or service.
23 For the purposes of this

paper, direct instructional cost was defined to be the cost of

operating instructional program elements as described by the Program

Classification Structure. Indirect instructional cost would,

therefore, be those support costs associated with operating the

instruction program. Although support cost consists of both fixed

and variable costs, consider such indirect costs as variable costs

which are a function of the instructional program elements and there-

fore attributable to instruction activities.

23
Paul B. Fertiq, Donald F. Istvan, and Homer J. Motfice, Using

Accounting Information - An Introduction, Harcourt, Brace & World, Inc.

NeW York, Tg6-57F.-115.
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There exists another set of variable support costs which are

incurred as a result of operating an instruction program, but may be

considered independent of the instructional activities of the

institution. Such costs are those associated with providing various

support services to students of the institution and are normally

incurred in a manner which is independent of a student's course

enrollments, but rather, typically result as function of the student

being present in the system; e.g., the Student tealth Service,

Counseling, Student Records, etc. Although such student support

costs consist of both direct and indirect cost, for purposes of this

level of analysis consider such cost as indirect student support.

Therefore, the cost per degree-winner, G, may be considered as

consisting of three types of costs:

a. The direct instructional cost incurred in genarating the

degree, ID.

b. The allocated support costs associated with the direct

instructional costs, I
A'

and

c. Indirect student support'costs generated by virtue of the

,--

degree- winner being present in,the system, IF.

I
D
and I

A
are computed-aS a function of the course enrollments which

comprise the degree, whereas,IF is a cost incurred each time a student

is presentAnHthe syste,! and is independent of the course enrui,ments.

The cots which comprise I
A

and I
F
are disjoint; the former based on

,,the portion of support cost-allocated to instruction program elements,

the latter based on support costs attributable to non-instructional student

support..

G= ID (29)
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To illustrate the computation of the unit cost per degree-winner,

consider first the case of one student completing a degree in the field

of study k. Adopting the previous notation, define a new variable, t,

to represent the time period or academic year/term.24 For this

student, let t = 1 be the time period in which the student first

entered the system and t = p be the time period in which the degree

was awarded. For clarity, adopt the convention that variables which

are a function of time will be represented as q(t); e.g., cii(t) is

the cost per unit of direct instruction in discipline i at course level

j, during time t.

For the given student, let:

ei.(t) = number of credit hours in discipline (30)

i, course level j, during time t.

For the purposes of computational convenience, define an indicator

variable, z, such, -that z(t) = 1 if the student enrolled in one or more

courses during time t; and z(t) = 0 if the student was not enrolled

during time t:

1 if ne..(t)0 (31)
ij

z(t)

0 otherwise

Define as additional system variables:

a--ij (t) = support cost per credit hour of (32)

instruction allocated to discipline i,

course level j, in time t.

24
Note that t represents a time frame which may be defined in

terms of quarters, semesters, academic year, calendar year, fiscal
year, etc.
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f
ks

(t) = indirect cost per student by field (33)

of study k and student level s in time

t, independent of course enrollments.

Thevariablea1J (t) is derived from the total support costs allocated

to instruction in discipline i at course level j, divided by the

total number'of student credit hours, uu(t). The variable fks(t) is

based on the portion of student services and other support costs

attributable to students in field of study k at level s, divided by

the number of such students, nks(t). Because of the operational

difficulties associated with determining fks(t), and the likelihood

of relatively small variance across k and s, it is recommended that

an average be used for determining the indirect student costs.

Let f(t) be an average indirect cost per student over all fields

of study and student levels.

i(t) = EEfks(t)
ks

nks(t) gEnks(t)
ks

(34)

An alternative formulation of ?(t) is to form a sum of the total

cost attributable to student suppo;t activities, including those costs

such as student records and perhaps some portions of academic support

which are determined to be student related but independent of course

enrollments. Let T (t) be the sum of such student support - related,

costs. Then, f(t) may be computed simply as the total cost of student

support divided by the total enrollment.
25

= Ts(t)/un (t) (35)

ks ks

25
The variable f(t) may be averaged over relevant student levels

appropriate to the degree; e.g., for post-baccalaureate degree cost,
restrict f(t) to post-baccalaureate student levels. Each institution
should determine the relative significance of error that may be
introduced by using an overall average.

_e
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The indirect cost attributable to the degree-winner for time period t

is the indicator variable, z(t), times the average indirect cost per

student, -T(t):

IF(t) = z(t) f(t) (36)

The direct cost of instruction for each term is computed by summing

across all disciplines and course levels the product of course

enrollments for each discipline i and course level j, e..ij (t), times

the respective direct unit cost, cij(t):

ID(t) = EEeij(t) cij(t) (37)

ij

The allocated instruction cost is computed in the same manner as the

direct cost by summing across all disciplines and course levels the

prodUct of course enrollments for each discipline i and course level j,

cij(t), times the respective allocated unit cost, aij(t):

IA(t) - EEe..ij (t) aij(t) (38)

lj

Observe that the functional form of ID(t) and IA(t) appears to be

relatively straightforward in (37) and (38). However, the actual

function may be very complex when the formulation of cij and aij are

substituted; particularly (38) because of the, many components of cost

which enter into a..
ij

in various ways depending on the allocation pro-

cedures used in deriving the allocated instruction cos.L Further,

While the cost components 0 direct instruction and allocated instruction

are disjoint there is a degree of interdependence between the activities

which generate direct costs and the associated activities which provide

the support. Note also that ID(t) and IA(t) may be combined in a single

equation by adding (37) to (38) and factoring eij(t); i.e.,

IDA( ) = XX [eij(t) [cij(t) aij(t)] (39)

ij

239
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However, it is desirable to keep the two types of costs separate for

analysis and comparison purposes, particularly for exchanging cost

information with other institutions.

For this given student completing a degree of type g in field k

(e.g., a B.A. in History) over the time interval t = 1 to t = p, the

cost of the degree is:

p r

G
kg

=

t=1

ID(t) IA(t) (t) (40)

= ID IA 4. I
F (41)

240
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34

The Extension to n Students: Cost per Degree-Winner

The extension of the previous degree cost formulae to compute the

degree costs for more than one student (i.e., for n students) is

straightforward given the Program Classification Structure or some

equivalent means to capture historical data on direct instruction cost

by discipline and course level, the cij(t); Cost Finding Principles or

some means of attributing support costs to instruction and students,

the aij (0 and f(t); and machine-readable transcripts or sampling

procedures to record the course credits, eij(t).

Suppose for time period^t = p there are n students who received a

degree in field of study k of type g
,26

denote these as:

n
kg

(p) = number of students receiving a (42)

degree (i.e., degree-winners) in

field of study k of type g (e.g.,

a History B.A.) at time t = p

The e..ij (t) defined previously in (30) must now be subscripted to

represent each of the nkg(p) degree-winners. Let eij(t)b represent

the number of credit hours in discipline i at course level j taken in

. 26
Observe that this is opposite of the common form of analysis based

on entering cohorts and tracking forward in time, i.e., the proposed
approach is based on the students in a graduating cohort tracked backwards
in time to their point of entry into the system.
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term t, by the bILstudent in the set of nkg(p) degree winners,

b = 1, 2, . . ; , no(p). In most cases, eij(t)b will be different

for each b. Using the previous notation, let e*ij(t) denote the total

number of credit hours generated in discipline i, course level j, by

the set of n
kg

(p) degree winners.

e*--(t) = (Ee--t)ij b
(43)

b = 1, 2, . . . , nkg(p)

t = p, p-1, p-2, . . . , 2, 1

Where 1 < t < p is a reasonable range of time periods to capture the

major portion of costs attributable to the n
kg

degree-winners. The

range of t may vary with each institution, if not with k and g, and

should be determined through an analysis of student flows. It would

appear that six to eight years will be adequate for most purposes,

depending in part on the availability and reliability of data, the

value of nkg(p), the nature of enrollment and persistence patterns,

etc. Of course, a very long range could be used to capture every

dollar attributable to each degree-winner, but for large nkg(p), the

resulting difference in average cost will most likely be negligible.
27

For each period t, the components of instruction are computed as

before. Substituting e*
ij
(0 for e..1J (t) in (37), the direct instruction

cost for students completing the degree type g in field of study k is

27
Note that capturing an additional 10% cost for 10% of the gradu-

atna students changes the total degree coat by only 1% and is virtually
negligible in the unit cost per degree, but may modify the variance in
formula (53).
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the product of course credits and direct cost per credit summed

over all disciplines and course levels:

ID,kg(t) = zre*ii(t) cii(t)
ij

Similarly, the allocated instruction cost is the product of course

credits and allocated cost per credit summed over all disciplines and

course levels:

36

(44)

A,kg
(t) = Ue*. (t)

ij
ij

and the indirect student cost is the number of graduating students

enrolled times the indirect cost per student:

I
F,kg

(t) = z*(t) ?(t)

Where z*(t) is the sum of the indicator variable z(t) defined in

(21), subscripted for each of the nkg(p) students:

z*(t) = zzb(t)
b

b = 1, 2, , nkg(p)

1 if zzeij(t)b>0

zb(t) =

0 otherwise

(45)

(46)

(47)

(48)

The cumulative cost to the institution for degree-winners in field of

study k, of type g, completing at t = p is the sum of the three costs

over time

G
kg

(P) = (ID,kg(t)
A,

g(t)
1F,kg(t) ] (49)

t=1

Hence, the mean unit cost per degree-winner is the total cost divided

by the number of students awarded degrees

-7ikg(P) = Gkg(P)/Pkg(P) (50)



An alternative foemzJation is to compute the degree cost for earlh

degree-winner and sum over all students in the graduating set

Gkg(p)b ( ID(t)b + IA(t)b + IF(t)b

t-1

c'kg(P)

,(41:.(P)

G
kg

(013

13=1

nkg(P)

(52)

Where ID(t)b, IA(t)b, and I 0 are computed for each student in tte

set, b=1, 2, . . . nkg1(p4 as in formulae (36) , (37), and (38). The

average cost per degree-winner will be the same as in (50); however,

(51) and (52) permit the calculation of the variance Of the unit cOVO

for the graduating set.

nkg(p)

y [G kg b(P) - c(P)]
2

b=1

Qkg(p) (53)
nkg(p)

Notice that with the exception fks(t) defined in (33), the derivation

of cost per degree-winner does, not require information which identifies

the student's prior declared field of study and previously attained

student levels. By using an average cost for computing IF(t); i.e.,

f(t), historical costs may be derived without information on changes

in the field of study (major switching) and level of student. Nonethe-

less, such information will be useful for internal analysis since the

cost per degree-winner may vary significantly if extensive changes of

major occur, e.g., a change in major typically requires additional

credits and thereby increases the cost.
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The proposed approach to determining cost per degree-winner is based

on the notion that prior work taken by transfer students does not cost the.

institution, i.e., the only cost to any single institution is the costs

associated with instruction offered by that institution. Thus, the cost

per degree-winner for an institution may be significantly reduced by large

numbers of students transferring into the institution. This does not

assume that previous costs have not been incurred by students transferring

in`'* v an imstitution. ,C4p1, the contrary, the cost per degree-winner has been

derived in a manner which permits the calculation of such costs in a com-

patible fashion in order that they may be incorporated into the degree-

winner 'cost for multi - institutional cost analysis.

Similarly, attrition is not included in the cost per degree-winner

since it is considered as intermediate output which may be input to another

institution. There has been some discussion over the issue of whether the

cost per degree-winner should include the cost of attrition. Clearly, if

an institution ant lally carries, say 100 students, in a particular degree

program but graduates c =a y three or four, it is reasonable to wonder vihat

happened to the cost for the balance of the students. In general, there

are three alternatives:

a. Some of the students are still in the degree program.

b. Srie of the students have switched to other degree programs.

c. Some of the students have left the system.

In the first case, the unit cost formulae will reflect an extended period

of time to complete the degree and will therefore provide an accurate

portrayal of the degree-winner costs. In the second case, the cost for

the students who have switched majors will be reflected in the other

programs, usually at a substantial increase because of the excess credits
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normally associated with degree switching. In the third case, the cost

attributable to those students who left the system will be reflected

as intermediate output cost. By holding these costs separable, the unit

cost formulation gains the very desirable property of being additive for

multi-institution computations. Considering dropouts as intermediate

output assumes that there is some positive benefit associated with the

student having been in the higher education system. To do otherwise

would assume that instruction to "non-degree-winners" is totally wasted,

and must be written off as a loss. This appears inconsistent with most

views of higher education.

In an effort to clarify terminology, it is proposed that the term

"cost per degree-winner" be restric.ed to those applications which do not

include the cost of students who fail-to complete the degree program,

i.e., cost per degree-winner excludes the-costs of attrition. The term

"cost per degree" should be reserved for those applications in which

the costs attributable to non-degree-winners are included with the

costs of the degree-winners, i.e., cost per degree includes the cost of

attrition.

Observe that the proposed formulation permits the determination of

the unit cost for intermediate output; i.e., dropouts and/or transfers,

a manner that is compatible with deriree-winner output cost, and

therefore, permits adding the two to compute total cost. Suppose that

n' students in field of study k at level s, leave the system in time

period t = p. Denote these-as

n'kc(p) = number of students in field of study (54)

k at level s, that leave at time t = p

246
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The cumulative cost to the institution for intermediate output in

field k at level s, L
ks'

is derived in the same manner as degree-winner

output by summing the three cost components over the appropriate time

frame.

Lks(P)
( I (t) + I (t) + I (0 ) (55)

D,ks A,ks F,ks

The mean unit cost is the cumulative cost divided by the number of

students that left the system

A
ks

(P) =
ks

(P)/h1 ks (P) (55)

Formulating the cost of intermediate output in a manner that is

compatible with degree-winner output cost permits total cost to be

computed for system-wide analysis; i.e., the cost of transfer students

within a state system can be added to compute total state cost.

Further, it permits the intermediate output cost to be added to the cost

per degree-winner in order to determine total cost per degree.

Any form of cost analysis requires extensive data to protray

accurately the state of the system. When dealing with unit cost it is

particularly important to retain as much information as possible in

order to avoid false conclusions from misleading statistics. No single

unit cost statistic is sufficient to describe the state of the system;

thus,proper analysis requires not only an array of various unit costs

but also the number of units. Figure 6 is an example of the type of

report which may be produced using this algebra for a given discipline.
28

It is likely that institutions will wish to expand the data categories

28
For an alternative approach to such data array, see Paul W.

Hamelman "A Decision Framework for Colleges and Universities" in the
Pittsbur h Business Review, No. 7, Vol. 40, University of Pittsburgh,
Bureau of Business Researc , July 1970.
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shown in Figure 6 to include such items as cost per course, average

class size, salary data, mean time to completion of degree, number

of transfers, proportion of dropouts, mean time to withdrawal, etc.



Discipline: PSYCHOLOGY

I. Cost per Credit Hour
a. Direct intruction

Lower Division
Upper'Division
Graduate

b. Allocated Instruction
Lower Division
Upper Division
Graduate

Annual Unit CoSts

1965-66

No. of Unit
Units Cost

20,506

13,088
6,102
1,316

2. Direct InstruLi:on Cost Per
Student Major by Level

Freshman 19

Sophomores 21

Juniors 43

Seniors 41

Undergraduate 124

Masters 48
Doctoral 18

Graduate 66
Total/Average 190

3. Average Intermediate Output 64

a. Lower Division Students 24

Direct
Allocated
Indirect

Upper Division Students I8

Direct
Allocated
Indirect

c. Graduate Students
Direct
Allocated
Indirect

4. Cost Per Degree-Winner
a. B.A.

Direct
Indirect
Allocated

22

36

b. M.A. 16
Direct
Indirect
Allocated

c. Ph.D. 4

Direct
Indirect
Allocated

42

1966-67 1967-68

No. of Unit No. of Unit
Units Cost Units Cdst

$ 33.13 21,738 $ 36.61 22,689 $ 41.22
$ 15.89 $ 17.89 $ 21.33

5.46 13,710 5.46 13,744 5.75

17.15 6,279 17.88 7,107 21.84

116.56. 1,749 115.36 1,838 135.85

$ 17.24 $ 18.72 $ 19,98

$ 15.66 $ 16.30 $ 16.50

21.73 24.15 23.82
67.57 67.56 77.29

$ 301.12 21 $ 328.25 23 1 358.43

.333.27 23 349.48 26 389.67
452.18 41 468.83 48 512.19
431.86 46 452.21 45 487.51

$ 387.23 131 $ 401.12 142 $ 438.92
1049.04 56 1038.24 63 .1222.65

815.92 22 807.52 21 950.95
$ 987.23 78 $ 956.14 84 $1083.42

$ 514.17 209 $ 587.23 226 $ .656.89

$1267.00 70 $1342.00 80 $1421.00
$ 828.00 26 $ 877.00 29 $ 929.00

340.00 360.00 381.00
334.00 354.00 375.00
154.00 163.00 1,73.00

$1658.00 20 $1.756.06 24 $1859.00
$ 682.00 $ 722.00 $ 765.00
667.00 706.00 748.00
309.00 328.00 346.00

$1184.00 24 $1254.00 27 $1328.00
$.586.00 $ 621.00 $ 657.00
435.00 461.00 - 488.00
163.00 172.00 183.00

$3584.00 42 $3795.00 40 $4019.00
$1453.00 $1538.00 $1629.00
1729.00 1831.00 1939.00
402.00 426.00 451.00

$2648.00 18 $: 19 20 $2970.00
$1252.00 $1. $1404.00
1186.00 I25u J 1330.00
210.00 222.00 236.00

$6461.00 5 $6842.00 6 $7246.00

$3055.00 $3235.00 $3426.00
2894.00 3065.00 3245.00
512.00 542.00 575.00

Figure 6. EXAMPLE OF A UNIT COST ANALYSIS REPORT
249

Source: Arbitrary data for illustrative purposes only (based in part on the empirical study)
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SECTION V

An Empirical. Study

For those cases where complete data is not available or cannot be

easily obtained, sampling techniques may be used ta determine estimated

values of the e*ij(t)'s and the cost factors, cij(t), aij(t), and f(t),

to calculate the cost per degree-winner. In order to demonstrate the

application of sampling techniques for the determination of cost per

degree-winner and:to illustrate the applications of the degree-winner

cost formulae, an empirical study was undertaken using data from a major

western public university. A random sample of twenty students was drawn

from the set of June 1969 bachelor of arts graduates in psychology. 49

The credit distribution matrix for the sample is shown in Figure 7. The

_sample,consistpd_of eight transfer students_(40q which is.fairly--

consistent with the high proportion of transfer students in the population

of this particular university.

The direct instructional cost used for this sample study is based

on the instructional salary costs per student credit hour published in

the "Historical Summary" prepared by the Office of Institutional Research

of the university. The table of direct instructional cost, cii(t), is

shown in Figure 8.

29
A total of 120 students graduated in June 1969 with B.A. in

psychology.
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The allocated instruction costs, a..ij (t), was determined from

published budgetary and expense figUres for the university and derived

in two parts, a constant portion and a variable portion. The constant

portion of the allocated instruction cost consists of 40% of the annual

library cost, 60% of the annual plant operations and maintenance costs,

60% of the annual administration and general expenditures. attributable

to program costs, and 7.5% of the total annual instructional expenditures

to account for administrative expenses in this category. Excluded from

the allocated instruction costs are central executive management expendi-

tures which consist of approximately 3.8% of the administrative and

AeneralexPense.3°Thecohstahtportionetheaij(t) which was

attributed to each of the disciplines is:

t Constant $

1963-64 $7.72
1964-65 $7.79

1965-66 1;8.12

1966 -67 $8.59
1967-68 $9.08
1968,69 $8.67

The variable portion of the allocated instructional costs was developed

from an analysis of the expenditures in the discipline to determine the

portion of total discipline expenditures attributable to non-salary

costs. This variable factor is defined in the following manner:

Total Discipline Expense
xi(t)

Discipline Instructional
1.0 (56)

Salary Expense

30The percentages used to estimate the allocated costs are based
on actual 1968-69 data. These proportions are assumed to be approxi-
mately the same for prior years.
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This factor, xi(t), was applied to the direct cost of instruction by

discipline by year, and added to the constant factor for the year to

determine the total allocated instruction cost, i.e.:

a..(0=x.(t)c..(t) + constant $(t)
ij ij

The resultant unit costs are shown in Figure 9.

Included in Figure 9 is a listing of the annual fixed cost per

(57)

student or indirect student cost, f(t). The indirect student cost is

based on the cost of student services, registration and admissions, a

portion of the library expenditures (20%), and the total expenditures

for student activities.

The computed estimate of degree cost by student is shown in summary

form in Figure 10. The three components of cost per degree-winner:

direct instruction, allocated instruction, and indirect student expendi-

tures, are shown along with the total degree costa For this sample of

20 students, the cost per degree awarded ranges from $2,180 for student 4

(a transfer student) to $6,119 for student 3. The mean cost per degree-

winner for the sample is $4,019, of which approximately 40% resulted

from direct instruction expenditures. Note, however, that the sample,

standard deviation is relatively high, S.D. = $1,100, because of the wide

range in the cost per degree-winner.

Figure 11 is a detailed listing of the estimated degree cost per

student showing, by year, the cost for each student in the sample by

level of course-including the direct, allocated, and indirect cost per

student attributable for the given year. Also shown on Figure 11 is the

average cost per student by level of instruction and type of cost over

the six year time frame.
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SUMMARY oF ESTIMATED DEGREE COST 3Y STUDENT

(SAMPLE OF TWENTY 1969 GRADUATES AWARDED 9.A. IN PSYCHOLOGY)

SAMPLE
LLEmENT
(5TUnENT)

10

2.'

3.

4.

5.

6.

7.

H.

9.

1.

11.

12.

13.

14,

19.

16.

17.

18.

19.

204

TOTAL

7

DIRECT
INSTRUCTION
EXPENDITURES

1696

1504

2587

883

1078

1076

1383

921

1634

16.4

1852

1443

1187'

1629

1788

1739

2274

1702

; 2353

2198

32580

ALLOCATED
INSTRUCTION
EXPENDITURES

1843

1701

3047

1048

1315

1355

1536

1186

2038

2094

2336

1464

1346

1961

-2102

2016

2795

2251

2924

2427

38785

INDIRECT
STUDENT
EXPENDITURES

367

367

485

249

249

249

249

367

367

495

495

495

613

495

49-57

742

624

624

495

, 495

9011

TOTAL
DEGREE
COST

3905

3572

6119

2180

2642

268'1

3168

2473

4039

4242

4682

34o1

3145

4084

438-4

4497

5693

4577

5772

5119

80376.

AVERAGE 1b29.00 1939.25 450.54 4018.79

SAMPLE
STD. DEV. 461.169 565.136 137.136 1100.025

Figure 10. SUMMARY OF ESTIMATED DEGREE COST BY STUDENT
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SECTION VI

Estimating Future Costs

For the purpose of estimating future costs, it may be necessary

to develop a complex stochastic system to predict
vijks (t)

and thus

determine u..ij (t) for distributing the estimated costs. Although it is

assumed that cost exchange procedures will be concerned with only

historical cost, a means to estimate future unit costs will be incor-

porated in the WICHE Resource Requirements Prediction Model to aid in

planning and program analysis.

In its present form, the first version of the Resource Requirements

Prediction Model, RRPM-1, requires the user to specify both the enroll-

ments, n
ks

(0, and the induced course-load matrix for each year of the

forecast time frame. With this data, the vi4ks(t) may be determined for

each term and the uij(t)-derived from vijks(t-).- Tte-mcidel eil-produce

all of the data required to estimate dij(t) and compute the various unit

costs previously described in the section on the Algebra of Unit Costs,

including a set of algorithms to derive a1 (t).

In order to estimate the cost per degree-winner, it is necessary to

describe the distribution of a graduating set over time for each degree

type and field of study specified. This matrix is referred to as the

Degree Profile Matrix, E = (eij(t)), a matrix describing the distribution

of credits by discipline and course level for the typical degree- winner.-

Figure 12 is an example of a Degree Profile Matrix for a B.A. in
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DEGREE

DISCIPLINE

PROFILE mATP/x PSYCHOLOGY B.A. (1969 SAMPLE. N = 20)

.1963-84. .1964-65. .1965-66. .1966-67. .1967-68. .1968-69.
LOWR UPPIR LO4R. UPPR LOWR UPPR LOWR UPPR LOwR UPPR LOwR H0PR
DIV. DIV. DIV. DIV. DIV. DIV. DIV. DIV. DIV. OIV. DIV. DIV.

AN1HROPOLOGY 0.0 0,0 .4 0.0 0.0 0.0 0.0 0,0 0.0 .1 .3 .1
ART 0.0 0,0 .1 0.0 .1 0.0 .2 0.0 .2 .1 .7 .5
ASTHOGFOPHYS 0.0 0.0 0.0 0.0 0.0 0.0 .4 0.0 0.0 0.0 0.0 0.0
8I0L0,3Y 0.0 0.0 0.0 0.0 0.0 0.0 .6 0.0 .2 .3 0.0 .3
BOTANY 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 .2 0.0 0.0
HUSINEcS 0.0 0.0 0.0 0.0 .3 0.0 .1 .1 0.0 0.0 0.0 .1
CHEmISIRY 0.0 0.0 .4 o.0 .7 0 ,0 0.0 .4 1.0 1.( 0.0 .1
ECONOMICS 0.0 000 0.0 0.0 .6 0.0 .6 0.0 .4 0.0
EDuLATIoN 0.0 0,0 0.0 0.0 040 0.0 .3 0.0 0.0 .1 .3 0.0
ENGLISH-: .7 0.0 .9 0.0 2.4 .3 .8 .5 2.4 .3 1.3 2.5
FRENCH 0.0 U. .3 n.0 .8 0.0 .5 0.0 1.6 .1 .4 .5
GEOLOGY. 0.0 0.0 0.0 n.0 .8 0.0 .8 0.0 .8 0.0 .2

(.10.0
GLPMAN 0.0 0.0 0.0 0.0 .8 0.0 .9 0.0 .5 0.0
HISTORY 0.0 0.0 .4 0.0 0.0 0.0 .4 0.0 .8 0.0 ,3 .3
HONORS 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0 .5 0.0 1.3
HumANI 1 I TES 0.0 0.0 0.0 o.0 0.0 0.0 .5 0.0 0.0 0.0 0.0 0.0
ITALIAN 0.0 0.0 0.0 0.0 .5 0.0 .4 0.0 U.0 0.0 0.0 0.0
LAIIN. 0.0 O. 0.0 0.0 0.0 0.0 .5 0.0 .3 0.0 0.0 0.0
MATHEMATICS .5 0.0 .8 0.0 1.8 0.0 2.2 0.0 .9 .1 .1 0.0
MUSIC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 .1 0.0
PHILOSnpHy .3 0.0' 0.0 0.0 .4 0.0 1.1 .3 .9 .1 .5 o.0
PHYSICAL ED. .1 0.0 .2 0.0 .6 0.0 .1 0.0 .1 0.0 .2 0.0
PHYSICS 0.0 0.0 .4 q.0 .1 0.0 .4 0.0 1.1 0.0
POLITICAL SC .1 0.0 0.0 0.0 .4 0.0 .'3 0.0 .3 0.0 .1 Q.0

:5PSYCHOLOGY .4 0.0 0.0 0.0 2.5 .1 2.4 2.5 4.3 10.0 .2 1:::
.PuSSIAN .3 0.0 p.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SOCIOLOGY_ 0.6._ o0.... 0.-0-0,0 - . 8 -- -.4 - -.9- - . 8 _ _ - t -2--.-a- -.1 -4.3
SPANISH 0.0 0.0 .5 n.0 .3 0.0 .5 0.0 .9- 0.0 .3 .1
SPELCH 0.0 0.0 0.0 o.0 0.0 0.0 .1 0.0 0.0 0.0 .3 .3
STATISTICS 0.0 0.0 0.0 0.0 .1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ZOOLOGY 0.0 0.0 0.0 0.0 0.0 0.0 .1 0,0 0.0 .3 0.0 .1
JOURNALISM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 , .1 0.0 .2 0.0 0.0

SUEITOTAL 2.5 0.0 4.3 0.0 14,3 .5 15.5 4.8 17.2 15.9 6.7 ?4.1

CUMULATIVE
TOTAL 2.5 6.8 21.6 42.0 75.2 106,0

Figure 12. EXAMPLE OF A DEGREE PROFILE MATRIX, eij(t)
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Psychology based on the sample data used in the empirical study.

Using the sample data, each element of the matrix, eij(t), is computed

as an average of credits which comprise a typical degree; viz., the

total number of credits in discipline i, course level j, generated at

time t, by the nkg(p) graduating students (i.e., e*ij(t)) divided by

the sample size, nkg(p)

j(t) = ij(t)/nkg(p) (57)

A set of algorithms will estimate the aij(t) based on costs produced

by the model; thus,estimates of direct and allocated instruction cost,

I'D(t) and PAM, may be computed from the model data.

In order to estimate I
F
(t), it is necessary to input .a Distribution

Vector, D
P,

= {d(1), a(2) a(p))) where p' is the future year of the

graduating set, which reflects the average enrollment distribution over

time for a graduating set. Each element of the vector D may be com-p,

puted from historical sample data by dividing the number of students in

the sample graduating set that are present in the system at time t,

z*(t), by the total number in the set, nkg(p)

d(t) = z*(t)/r/kn(p) (58)

o < 2(0 < 1.0

t = 1, 2, ... p-1, p

For example, D
P,

based on the data used in the empirical study of 1969

B.A.'s in psychology is a vector with six elements which are estimates

of the proportion of a graduating set present in a given year.

D1959 = (0.10, 0.15, 0.55, 0.60, 1.0. 1.0)

If we assume that this distribution is representative of future

enrollment patterns; i.e., transfer policy and student persistence

remain constant, then I'F(t) for future periods may be estimated using

predicted values of the indirect cost per student, f(t).
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The cost per degree-winner Is computed in the same fashion as

formula (40)

P1

= [I'D(t) + PAM + I' (t)] (59)

t=1

This particular approach to the problem of estimating future degree- winner

costs assumes that most institutions will be interested in only selected

fields of study at specific points in time.

It is anticipated that futur -sions of RRPM will include a

stochastic enrollment forecasting module which will eliminate. the need

for an exogenous degree profile matrix and distribution vector.

An alternative approachto estimating future degree cost is under

study by a group at the University of California. Wagner and Weathersby,

in an unpublished monograph, have proposed a system for estimating degree

cost baSed on the prior expectation of costs. Quoting from their

monograph31

In outline, this method first calculates the expected costs of
admitting a student to a degree program. It then uses transition
probabilities to calculate the probabilities of receiving some
specified degree given that the student has been admitted to a.
program. Using these probabilities and the vector of expected
total- costs, a system of M linear equations in N unknowns is solved,
where M is the number of degree programs and :N is, the number of
degrees' offered.. (In general M=N), the N unknowns are the."prior
costs" per degree type i,

Basically, the rationale underlying this approach is that resource

commitment, and therefore decision-making, takes place at the point of

admitting the student to the systeri% Therefore, the relevant data

31 W.Gary Wagner and George B. Weathersby, '!Alternatjve Costs per
Degree Calculationsan unpublished Mopograph; UniverSity of:.California,
Officq of the Vitp.-PesitlenOr,Plarining and-Anahi0s,7 November, 18
1970, O. 3. H,
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is that which reflects such resource commitment. While this may be

true for individual institutions, such an approach may not lend itself

to interinstitutional exchange of instructional cost data.
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APPENDIX G

COST FINDING PRINCIPLES COMPUTER PROGRAMS

At the time of this writing, the CFP programs have been implemented

at the following institutions:

University of California IBM 360/91 - 0/S
Los Angeles

Dartmouth College Honeywell H-200

Florida Atlantic University IBM 360/40 - DOS

University of Illinois IBM 360/50 - 0/S

Stanford University IBM 360/40 - 0/S

State Center Junior College Honeywell H-200
District, Fresno

University of Uta IBM 360/40 - DOS

University of Washington Burroughs B-5500

In addition to their Obvious utility in simplifying the enormous task

presented to the nine participating subcontracting institutions, the

programs can be utilized for such activities as:

1. Preparing and/or validating budgeting formulas (CFP 06 - CFP 08).



2. Reporting to a funding agency using a program code other

than the WICHE/NCHEMS PCS. (CFP 0) - CFP 05).

3. Performing othen cost studies (CFP 01 - CFP OB).



Documentation Abstract

PROGRAM CFP01

Purpose

This program will accept four parameter cards from the on-site card reader,

reconcile the data located on these cards, and use the parameter information

to reconcile institutional accounting information (IAI) resident on either

punched cards or magnetic tapes.

Input

This program will accept Institutional Accounting Information (IAI) as well

as parameter cards that describe the location of IAI data on either magnetic

type or card media.

The three types of accounting information provided to the program are:

1. Institutional Account Number Account Balance or Institutional

Accounting Number/Account Transaction File

Institutional Account Number/Account Name File

3. Institutional Account Number/PCS Account Number Crossover

Parameter File



Output

CFPOI will generate a printed Audit Report and a magnetic tape. The Aduit

Report will indicate any IAI errors detected while the program is accepting

IAI information.

The Cagnetic tape generated by CFP01 contains four record types:

1. CFP Initial Record - contains user supplied data, institution

name, and other data unique to the CFP programs for a given

institution.

IAI Account Name Record - contains the institutional account

number and account name.

3. IAI Account Transaction Record - contains either an institutional

account number and account balani:e or an institutional account

number and transaction amount.

4. Institutional IAI/PCS Percentage Crossover Record - contains

institutional account.number,. PCS account number, crossover

percentage.



Program Processing in General

After opening the output tape to be generated by the program, CFP01 will

accept parameter cards from the reader. Each parameter card accepted

will be printed on the Audit Report and screened for correct information

in relevant fields. Errors detected in parameter cards will be printed

on the Audit Report_ immediately after the parameter card to which they

pertain.

If no parameter errors are detected in the data cards, the program will

store the data wrought from the parameter cards, construct and write the

CFP Initial Tape Record, and request the first input reel or card deck

be submitted for inpot. The order in which the input is requested is:

1. Institutional Account Number/Account Name File

2. Institutional Account Number/Account Transaction File

or Account Balance File

3. Institutional Account Number/PCS Account Number Cross,

over Parameter File

The type of processing performed by the CFP01 program depends upon the

type of file reconcilement attempted,



1. Institutional Account Number /Account Name File Processing

Each record accepted from this file is inspected to locate the

Institutional Account Number and Institutional Account Name.

As each.account number/name doublet is isolated-from the input

file, it is used to construct an IAI Account Name Record.

2. Institutional Account Number/Account Transaction File Processing

Records accepted from this file are scanned to locate the

Institutional Account Number and Account Transaction. The

dollar amount submitted by the user in this file may be either

an account (period-to-date) balanck, or a transaction amount.

The account number and transaction amount obtained from this

file are used to construct an IAI Account Transaction Record.

3. Institutional Account Numbe -S Account Number Crossover

Parameter File Process...9

Each record obtained from this file is inspected to locate

an institutional account number, a PCS account number, and

a crossover percentage. The data obtained from this file

are used to create an institutional/PCS Account Crossover

Record.

Upon completion of the three-file reconciliation processes, CFP01 will close

the output tape, display the end-of-job control totals relative to all types

of data read and written on the Audit Report, and terminate.
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Documentation Abstract

PROGRAM CFP03

Purpose

This program will accept a magnetic tape generated by program CFP01 and

sorted by program CFP02, and generate an Institution/PCS Crossover Report

and an Institution/PCS CrbSsover Tape for use by programs CFP04 (sort)

and CFP05.

Input

The magnetic tape accepted by CFP03 contains 80-character logical records,

grouped 20 to a block to form a physical block length of 1600 characters.

Output

The CFP03 program produces an Institution/PCS Crossover Tape and Report.

The ragnetic tape prodiced by CFP03 contains 124 character logical records,

grouped 10 records to a block to form a physical block length of 1240

characters,

Program Processing in General

Upon initiation, CFP03 will open the input and output tape files (with

appropriate label checking and creating processes) and the Institution/

PCS Crossover Report. The CFP Initial Record is read from the input tape,

the date and institution name fields inserted in the report heading and

the output tape's CFP Initial Record, and the CFP Initial Record written

on the output tape.

274



The program will accept records from the input tape and construct Insti-

tutional/PCS Crossover Records. Records accepted from the input tape

are assumed to enter in the following order for each institutional

account:

A. IAI Account Name Record (1 only per account)

IAI Account Traasaction Record (1-n records)

C. Institution/PCS Account Crossover Record (1-n records)

Control Totals

CFP03 maintains control totals for each input and output file and displays

them on the printed report at the end of the job.



Documentation Abstract

PROGRAM CFP05

Purpose

This program will accept a magnetic tape generated by program CFP03 (and

sorted by program CFP04) containing crossover amounts between institutional

and PCS accounting structures and generate a PCS/Institutional Account Cross-

over Report and a PCS Account Balance magnetic tape. The magnetic tape

produced by CFP05 is used by programs CFP06, CFP08 (sort), and CFPO8 to

generate PCS cost center balances from data supplied initially in program

CFP01.

but

The magnetic tape accepted by CFP05 contains two types of records. These

records are:

A. CFP Initial Record r contains data supplied by user in program

CFPO1, institution name, and other data required by CFP computer

programs,

B. Institutional/PCS Account Number Crossover Record - contains

intersystem crossover parameters for each institutional

account.

Output

Program CFP05 produces a PCS Account Balance maine ic tape and a PCS/

Institutional Account Crossover Report in CFP cost center order.
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Program Processing in General

Control Totals

CFP05 will maintain control totals for each input and output file and

display these totals on the operator's console at the end of the job.
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Documentation Abstract

PROGRAM CFP06

Purpose

This program will accept cards describing PCS account parameters and write

these parameters on magnetic tape for later use by programs CFP07 and CFP08.

Input

CFP06 will accept parameter cards and, based upon these parameter cards,

accept additional information regarding allocation variables (e.g., - F + 2,

credit hours, contact hours, etc.) by CFP cost center from either magnetic

tape or punched cards.

Output

The output produced by CFP06 is an Audit Report noting data reconciliatiOn

errors and a magnetic tape containing data drawn from the input files.

Control Totals

Control totals depicting the quantity of each parameter card type accepted

by the program are maintained and printed on the Audit Report at the end-

of-job.
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Documentation Abstract

PROGRAM CFP08

Purpose

This program will accept PCS account parameters and user-supplied allocation

commands and perform interaccount dollar transfers based on allocation

statements. User statements prepared in a free-form English language text

are used to direct the program's allocation process. A joint audit /alloca-

tion repOrt is generated that describes the status of PCS accounts and

the allocation process as it is undertaken. A magnetic tape is produced

at the end of each allocation containing the status of each PCS account at

the time of program termination. An alternate feature of this program

supports magnetic tape copies of the entire PCS array after each user

command is effected.

Input

This program accepts a magnetic tape generated by CFP07 containing PCS

account parameters and punched cares containing user supplied allocation

commands.

The command language control cards accepted for input by this program

contain free -form English language descriptions of PCS account manipulations

desired by the user. Each input card is split into three areas:

A. Card Sequence Number (card columns 1-4).

B. Sou-:e Statement Area (card columns 6-71),

C. Card Identification Field (card columns 72-80).
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The command language supported in these cards is designed to afford the

user the utmost flexibility in establishing allocation techniques. The

statements comprising the command language appear below.

. SET Statement

The SET Statement permits the user to establish an account

balance different from that either provided by the PCS

Account Balance tape or established by account transfers

during the program's execution.

Format

SET #aaa...a TO $nnn...n

Example

SET #04096388 TO $85

SET #01036046 T0118465

2. ESTABLISH Statement

PCS accounts not defined on the PCS Account 7alances tape

may be inaugurated by use of this statement.

'Format

ESTABLISH #aaa,...a
l'

#aaa...a
2'

#aaa...a ..#aaa...a

Example -

ESTABLISH #04196533, #064149938, ESTABLISH #01639400
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3. TRANSFER Statement.

PCS account balances may be transferred between accounts

by use of this statement. The percentage preceding each

PCS account number is multiplied by the balance of the

PCS account, added to any preceding/succeeding percentage

account balance products, and algebraically summed with the

existing balance of the receiving PCS account.

Format

TRANSFER nnn.nn
1

% of #aaa...a
1
AND nnn.nn

2
% of #aaa...a

2

AND ...nnn.nn
3
% OF #aaa...a3 OT #aaa...a

Example -

4

TRANSFER 8.60% of #03699420 AND 46.95% OF #01800000 AND

86.0% of #01903093 TO #06041938

TRANSFER 46,2% of #04163980 TO #01914068

ALLOCATE Statement

Inter-PCS account allocations may be performed using this

Statement. The PCS account balances enumerated directly

after the word ALLOCATE are distributed across PCS accounts

cited immediately after the word ACROSS using the formula

cited after the word USING. As each inter-PCS account

is allocated, the "sending" PCS account balance is zeroed.
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Format

ALLOCATE #aaa...a
1

TO #aaa...a
2'

#aaa...a TO #aaa'...a
3 4'

#aaa..,a
5
TO #aaa...a

6

ACROSS #aaa...a
7

TO #ac-2...a
8

#aaa...a
9
TO #aaa...a

10'
Waaa...aliTO #aaa...a12

USING nnn.nn
1
% OF PAR mm

1
± + nnn.nn % OF PAR mm

2
+

nnn.nn
3
% of PAR mm

3

Example

ALLOCATE #01046190 TO #01046268, AND

#04938632 AND #06369412 TO #06369500

ACROSS #01954128 10 #01955000 AND

#03639140 TO #03640000, AND #06838041

USING 2.0% OF PAR 16 + 36.5% OF PAR 14 -

18.65% OF PAR 3

Output

CFP08 will generate an Audit/Status Report containing the step-by-step

allocation for_each affected CFP cost center as well as magnetic tape

containing the status of each PCS Account.
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Program Processing in General

After opening the input and output files assigned to the program, CFP08

will zero the PCS array, read tape records generated by CFP07, and insert

vJues in the array for each PCS account.

When the input tape reaches end-of-file, the program will rewind the tape,

accept command statements from the reader, pose the command statement, and,

if no syntax errors are present in the command statement, execute the

command. Errors present in the user-supplied language will be noted on

the printer.
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GLOSSARY

Term Description

A-21 rate

Academic Support Program

Accelerated Depreciation

The overhead rate determined by principles
defined in the Office Of Management and
Budget Circular No. A-21.

A support program consisting of those program
elements which directly assist the academic
functions of the institution.

An allocation method which provides for
higher depreciation changes in the first
years of an asset's life and steadily declin-
ing depreciation charges in successive years,
based on the assumption that obsolescence
or usefulness is greatest early in the life
of an asset.

Activity Crossover A process whereby the activities supported
by the expenditures recorded in a fund
accounting system are matched with the same
activities associated with a program classi-
fication structure.

Allocation The process of apportioning the costs residing
in a donor cost center (i.e. support cost
center) to one or more recipient cost centers
usually based on statistical data of the
institution.

Allocation Parameter Institutional statistical data which serve
as a proxy measure for actual resource
utilization.

Assignable square feet The sum of all areas on all floors of a
building assigned to, or available for
assignment to, an occupant, including every
type of space functionally usable by an
occupant (excepting custodial, circulation,
and mechanical areas).

Average Cost -.The total cost attributed to a cost center:
divided by, the total number of units of
output producedby that cost center. Also
referrecLto as unit cost.
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Term Description

Budget

Buildings

Capital Cost

Cost

Cost Accounting

Cost Aggregation Structure

Cost Category

Cost Center

A statement of proposed expenditures for
a fixed period or for a specific project,
or program, and the proposed means of
financing the expenditures.

A component of an institution's assets which
refers to facilities permanently affixed
to land and the remodeling of such facilities,
including the associated heating systems,
electrical systems, fixed equipment, sewers,
sidewalks and driveways, within five feet
of the building.

The valuation placed upon the services provided
by land, buildings and equipment owned and
utilized by an institution during any time
period.

The measure in dollars of institutional
resources used in the process of providing
institutional outputs during a given time

period.

An expanded and ongoing phase of the general
or financial accounting system which provides
management promptly with unit cost information
which can be used to interpret expenditures
incurred in the operation of the business:

A specified aggregation of the activities
within the programs identified in the Program
Classification Structure to a level which
results in cost centers containing relatively
homogeneous activities.

A class of expenses representing a type of
resource utilized. The major categories of
cost for Cost Finding Principles are salaries
and wages, supplies and expense, and capital

assets.,

The basic unit in the cost aggregation struc-
ture. For cost finding purposes, the cost

centers are program elements (or aggregations
thereof) identified in the Program Classifi
cation Structure to which costs can be
assigned. Cost centers may be at the sub-
program, program category, program subcategory,

or program sector level of the PCS.
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Term Description

Cost Finding

Cross-Allocation

An analytical process periodically used in
lieu of a formal cost accounting system
which makes use of accounting data as well
as other data available within the institu-

tion in order to arrive at unit cost informa-
tion for all activities conducted by the
institution.

A method for apportioning costs among programs
which places no restrictions on the inter-

actions between any two programs in the
production process. The distinct line between
primary and support programs is blurred as
any program may support another and at the
same time produce output for final demand.
Also referred to as simultaneous allocation.

Crossover See Activity Crossover.

Current Operating. Expenses See. Operating Expenses.

Depreciation The process of apportioning the cost or other
basic value of an asset, less salvage value
(if any), over the estimated useful life
of the asset in a systematic and rational
manner.

Direct Allocation

Distribution

Donor Cost Center

A method for apportioning the costs of
support programs to primary programs based
on the premise that all support program

activities contribute directly and exclusively
to the primary programs. The costs associated
with support programs are not allocated to
other support programs as an intermediary
step in the direct allocation process.

The process of attributing cost categories
to a given activity in a manner which
measures resources utilized by that activity.
Within the cost finding process, all costs
are distributed to cost centers prior to the
allocation of support costs.

A cost aggregation point from which the
related costs are apportioned to recipient
cost centers through the use of an alloca-
tion technique and allocation parameters.



Term Description

Equipment

Factors of Production

Faculty

Faculty Activity Analysis

Faculty Assignment Analysis

Faculty Contact Hour

Full Costing

A component of an institution's assets which

includes movable items having a useful life

of more than one year and a cost above an
institutionally defined minimum.

The resources utilized by an institution

in achieving its stated objectives including

faculty and supporting staff, supplies and

expense, and capital assets.

The persons 'employed by an institution who

have all or some portion of their appoint-

ment classified as Instructional assignment

using the guidelines set forth in the Manual

for Manpower Accounting in Higher Education.

A process by which the activities of faculty

are analyzed in order to determine contribu-

tions to institutional programs. As used

by Cost Finding Principles, a method for
distributing salaries and wages of the
instructional staff to cost centers based

on the actual tasks performed by a faculty

member in fulfillment of his contractual

obligation.

A process by which the assignments of faculty

are analyzed in order to determine expected

contributions to institutional prOgrams. As

used by Cost Finding Principles, 4 method
for distributing salaries and wages of the
instructional staff to cost centers based

on the ex ected tasks to be performed by a

faculty member in fulfillment of his con-

tractual obligation.

One hour (or period) spent by one faculty
member in contact with a scheduled classroom

course or section. Also known as a weekly

faculty contact hour.

The process whereby all of the resources

utilized by an institution in producing
an output are identified and associated

with that output.



Term Description

Full-Time Equivalent

Fund Accounting

itlivalent of one person who is deLmed
to be carrying a full load or having a full-
time appointment in terms of institutionally
agreed upon conventions for converting numbers
of specific individuals (students or employees)
to equivalent number of full-time people.

A method of recording assets, liabilities,
revenues, and expenditures in distinct
accounting entities.which are established
for the purpose of carrying on specific

activities or attaining certain objectives
in accordance with special regulations,
restrictions, or liMitationS. Also*referred
to as institutional or.governmental accounting.

Gross Square Feet The sum of the floor arcs included within
the outside faces of exterior walls for all
stories or areas, which have floor surfaces.

High-Order Cost Center One that receives a greater amount of services
from other cost centers while providing
relatively fewer services. High-low priority
ranking of cost centers is employed in the
recursive allocation technique.

Implicit Cost A generic term used in economics to denote an
estimated value when no cash payment is made
that would establish an absolute value.

Incremental Cost The change in total costs which results
from going from one level of output to
another.

Independent Operations Program 6 A support program consisting of those program
elements which are independent of, or
unrelated to, the basic missions of.the
institution.

Institutional Accounting See fund accounting.

Institutional Support Program

Instruction Program

A support program consisting of those
activities within the institution which

provide campus-wide support to the other
programs.

A primary program consisting of all formal
instructional activities in which a
student engages to earn credit toward a
degree or certificate.



Term Description

Joint Product Cost The cost incur ad in association with an
activity which produces outputs for more
than one program.

Land A component of capital assets which includes
the building sites, parking lots, athletic
fields, and other real property owned and
utilized by an institution.

Low-Order Cost Center One that provides a greater amount of services
to other cost centers while receiving
relatively fewer services. High-low priority
ranking of cost centers is employed in the
recursive allocation technique.

Marginal Cost The increase in total cost caused by the
production of one additional unit of output.

Net Square Feet The sum of all areas on all floors of a
building including hallways, custodial,
circulation, and mechanical areas.

Operating Expenses

Opportunity Cost

Organized Research Program

Primary Cost Center

Primary Programs

Charges incurred, whether paid or unpaid,
for operation, maintenance, and interest
and, other charges for operating purposes
during the fiscal period.

A benefit foregone. The cost of any resource
with alternative uses that is committed to the
production of higher; education outputs.

A primary program consisting of those research-
related program elements established within
the institution under the terms of agreement
with agencies external to the institution
or separately budgeted and conducted with
internal funds.

A cost aggregation point identified for
cost finding purposes within the primary
programs (i.e. instruction, research, and
public services) of the Program ClaSsifica-
tion Structure.

That portion of the Program Classification
Structure that contains the activities
directly related to the accomplishment of
the missions of higher education.



Term Liescription

Program A stratum in the Program Classification
Structure hierarchy. The major institu-
tional missions and related support, objec-
tives. The PCS is based on seven programs.

Program Classification Structure A classification system that categorizes the
activities of an organization according to
their relationship to the organization's
objectives. Reference to the publication
by that name developed by the NatiOnal Center
for Higher Education Maragement Systems,

Program Element The lowest level of aggregation ,in the Program
Classification Structure hierarchy. The
program element represents the smallest
unique colleCtion of resources that are
output producing activities (i.e., a collection
of resources, technologies, and policies
which, through their integrated operation,
produce goods or services .that are of value
to the organization because they contribute
to the achievement of an institutional
objective.

Program Measures The quantitative indicators of resource
utilization, activities, and .outputs
associated with a program element.

Public Service Program A primary program consisting of-those_program
elements within the institution which produce
outputs directed toward the benefit of the
community or individuals residing within
the geographic service area of the institu-
tion.

Recipient Cost Center

Recursive Allocation

A cost aggregation point to which costs are
assigned from donor cost centers through
the use of an allocation technique.

A method for apportioning the costs of support
programs to primary programs based on the
premise that support program activities may
contribute directly to any program (support
or primary) which has a higher-order ranking.
Implicit to the recursive allocation technique
is the ability to rank all cost centers into
a high-low order with the low-order cost
centers being totally distributed among the
higher-order cost centers. Also referred
to as step-down allocation.
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Term Description

Replacement Cost

Replacement Cost Index

Salaries and Wages

Salvage Value

Section

Simultaneous Allocation

The.original'value of an asset expressed in

current dollars. Replacement cost is calcu-
lated by applying. a replacement cost index
to the historical cost of an asset.

A ratio of current costs to.original costs
for a particular class of assets.

The gross cash Salary of the individual
from all institutional sources before deduc-
tions or exclusions, together with all
staff benefits, directly and explicitly
identifiable with the individual as to
dollar amount and value, e.g. employer's
FICA contribution, employer's contribution
to TIAA-CREF or other retirement fund,

employer's share of medical, hospital,
accident, or life insurance premiums, and
market value of goods or services provided
to an employee for personal use or consump-
tion.

The sale, trade-in, scrap, or junk value
of an asset when it is no longer useful to

an institution.

A group of students assembled for instruc-
tion in a.regularly scheduled meeting of
a course.

See cross-allocation.

Step-down Allocation See recursive allocation.

Straight-line Depreciation

Student

Student Credit Hour

The allocation of the cost of an asset
equally over its useful life based on the
assumption that depreciation is a.function
of time rather than of use.

A person registered in an institution of
higher education, and pursuing a course of

study.

A unit of measure which represents one
student engaged in an activity for which
one hour of credit toward a degree or other

certificate will be granted upon successful
completion.
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Term Description

Student Service Program A support program consisting of those program
elements related to the institution's student
body, excluding the degree-related curriculum
and student records,

Supplies and Expense All operating expenses other than salaries and
wages.

Support Cost Cter

Support Programs

Transfer Payments

A cost aggregation point identified for
cost finding purposes within the support
programs (i.e., academic support, student

support, fnstitutional support, and indepen-
dent operations) of the Program Classification
Structure.

That portion of the Program Classification
Structure that contains those activities
which are necessary or vital for the successful
operation of the primary programs.

Funds received by the institutions from
government, business, and other sources
which are subsequently distributed to

third parties, these funds do not represent
payment for services rendered by the
institution.

Unit Cost See average cost.

Useful Life The period of economic utility during which
an asset renders service to an institution.
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